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1.0 Introduction 
 
Beaver Brook has been identified as impaired by the New Hampshire Department of 
Environmental Services (DES) and the US Environmental Protection Agency (EPA) for 
chloride concentrations that exceed state and federal water quality standards. NH DES 
has completed a Total Maximum Daily Load (TMDL) analysis (April 2008) to quantify 
pollutant reductions needed to meet the state water quality standards for chlorides.  The 
goal of the TMDL is to reduce chloride loads from all sources (municipal, state and 
private/commercial sources) so that water quality standards for all the designated uses 
affected by chloride pollution are met in all areas of the Beaver Brook watershed.  
 
The TMDL is expressed as a load duration curve and is based on a 4-day average 
concentration.  The units for the TMDL are expressed as tons of chloride per day.  The 
TMDL was set at the level necessary to achieve the EPA and DES standard of 230 mg 
Cl/L standard which includes a 10% margin of safety in order to address impacts 
associated with chlorides on the instream, benthic, and riparian communities. In order to 
meet water quality standards, significant reductions from current chloride loading from 
all sources are required. The Town of Derry has agreed to implement reduction 
measures and improve storage, handling and application operations in order to reduce 
the amount of chlorides applied during snow and ice removal operations while 
maintaining an acceptable level of service (LOS) on roadways. See Appendix A for a 
copy of the approved Municipal Resolution stating same.  
 
The Chloride Reduction Plan, formerly called the Salt Reduction Plan, was originally 
prepared in 2010 to serve as a general scope of work for implementation of salt 
reduction efforts. The Federal Highway Administration (FHWA) had allocated funds to 
assist municipalities with salt source reductions to implement the chloride TMDL in the I-
93 corridor.  Preparation of the Salt Reduction Plan was a prerequisite to eligibility for 
these funds.  At this time all available funds have been dispersed and significant 
equipment upgrades have been completed and best management practices 
implemented. A memorandum documenting the review and approval of the first Salt 
Reduction Plan by NHDES, USEPA, FHWA, and NH Department of Transportation 
(NHDOT) is included in Appendix A. 
 
For purposes of this plan, salt or chloride reduction efforts not only include simply 
applying less de-icing materials that contain chloride, but a series of actions that include 
operational changes and improvements, mechanical upgrades, outreach and 
awareness activities, regulatory changes, and monitoring, all of which are designed and 
implemented with the result being a net decrease in chloride loading to the watershed.   
 
Since the development of the TMDL and prior to development of this plan, the Town of 
Derry already started taking chloride reduction measures including construction of a 
new salt/sand storage facility and loading procedures, calibration of spreaders, 
preparation of a draft outreach brochure targeted at the private/commercial sectors, and 
periodic conductivity monitoring of select tributaries to Beaver Brook separate from 
monitoring conducted by NHDES. 
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Beaver Brook is a 4.86 mile stream segment located in Auburn, Derry, Chester, and 
Londonderry, NH. The associated watershed is 30.33 square miles (NHDES, Total 
Maximum Daily Load (TMDL) Study for Waterbodies in the Vicinity of the I-93 Corridor 
from Massachusetts to Manchester, NH: Beaver Brook in Auburn, Chester, Derry, and 
Londonderry 2008) (see figure 1).  
 

 
Figure 1: Beaver Brook1 

 

 
1 Photo Credit: NHDES TMDL 2008 
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Derry is responsible for winter maintenance on 212.782 lane miles (106.39 road miles) 
of road within the watershed. Derry maintains 294 parking lots (14.4 Acres – 627,483 
Sq. Ft.) within the watershed. These parking lots include paved (impervious) lots 
associated with municipal operations (employee lots, highway and waste water facilities, 
fire and police stations, etc), general public use parking (town parks, municipal lots, 
library, cemetery, etc.) and the associated parking lot driveways 
 
NHDOT is responsible for winter maintenance operations on approximately 532 lane 
miles within the entire Beaver Brook Watershed.   Within the municipal boundaries of 
Derry (within the watershed) NHDOT maintains approximately 8.8 lane miles of 
Interstate I-93 with the completion of the I-93 widening project, and approximately 17.6 
miles of other state routes.  
 
Roadways and parking lots which are not maintained by Derry or NHDOT are classified 
as private. These paved surfaces are maintained each winter season by a private snow 
and ice removal company hired by the respective landowner. Within the watershed and 
within the municipal boundaries of Derry there are approximately 31.52 lane miles 
(15.75 road miles) of private roads, 270.53 acres of parking lots, and 9.183 miles of 
parking lot driveways as of the original date of this plan.  The area of parking lots and 
parking lot driveways is expected to increase as additional development occurs in areas 
approved as commercial and industrial. 
 
 
2.0 Plan Development 

 
The goal for the Chloride Reduction Plan (CRP) is to set a policy and procedural 
framework to demonstrate how the Town of Derry will continuously work to improve 
winter maintenance operations while effectively and efficiently using road salt during 
snow and ice removal operations. New practices contained within this plan are intended 
to reduce the amount of road salt applied by the Town thus working towards meeting 
the Town’s allocation of the required TMDL load reductions while continuing to meet 
town level of service (LOS). 
  
Derry will provide winter maintenance to ensure the designated LOS to roadways, 
parking lots and sidewalks is maintained according to applicable state and local 
legislation while striving to minimize adverse impacts to the environment.  These 
commitments will be met by: 
 

• Adhering to the procedures contained within this Chloride Reduction Plan; 

• Committing to ongoing winter maintenance staff training and education; 

• Reporting fiscal year salt use data to the NH DES 

• Re-evaluating the effectiveness of the Salt Reduction Plan as needed to 
incorporate new cost-effective technologies or changes in procedures. 

 
2 NHDOT 2010 GIS Road Centerline File 
3 PSU Parking Lot Study 
4 Derry GIS 2010 
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The CRP is meant to be dynamic to allow the municipality to evaluate and phase-in any 
changes, new approaches and technologies in winter maintenance activities in a fiscally 
sound manner. 
 
To reduce the financial burden on municipal taxpayers the town participated in the I-93 
Watersheds municipal salt reduction program developed in 2008 by the NH DOT in 
cooperation with the Federal Highway Administration. The program administered a 
reimbursement process to assist towns with implementing TMDL load reductions. This 
CRP was initially prepared in partial fulfillment of program requirements to address 
TMDL chloride load reductions. 
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3.0 Winter Maintenance Overview 
 
Derry is responsible for winter maintenance on various roads and parking lots within the 
watershed and winter maintenance involves numerous activities, not all of which involve 
snow clearing or deicing. The summary below provides detail on paved surface 
maintained, material usage, application rates, and level of service policy. The major 
activities related to winter maintenance are:  
 

Table 1: Winter Maintenance Activities 

 
Snow Plowing Snow Storage 

Salt/Sand Spreading Sidewalk Plowing & De-icing 

Salt & Sand Storage Install Hydrant Flags, Hydrant 
Clearing 

Snow & Ice Removal Drainage Clearing 

 

The Town of Derry currently maintains 160.814 miles of public roads town-wide, and 
14.4 acres of parking lots. Town-maintained parking lots include: town municipal offices, 
Derry Library, Derry Fire Dept., Derry Police Dept. Derry Transfer Station, Derry 
recreational parks, and a few municipal lots. All of the parking lots are located within the 
watershed, however approximately 66% of roads are within the watershed. 
 
 

Table 2: Town-Wide Road Mileage Summary 

 

Road Classification Average Daily 
Traffic 

Typical Road 
Width 

Number of Lane 
Miles 

Arterial 3,000 + 24’ – 36’  56.6   

Collector 1,000 – 3,000 22’ – 24’ 63.2 

Access Street < 500 18’ – 20’ 210 
Note: Road classifications per NHOEP (http://www.nh.gov/oep/resourcelibrary/documents/12-roads.pdf) 
 

Derry roads have been classified based on the average daily traffic and maintainer in 
order that LOS can be set for each classification of road. It should be noted that the 
LOS policy has remained consistent throughout the TMDL process. During snow and 
ice events, the LOS and operating procedures (OP) constantly change depending on 
numerous factors, all of which change depending on forecasts, projected road 
conditions, and the actual conditions observed. Some of the factors that affect the 
Town’s LOS and OP include but are not limited to observed and anticipated 
precipitation rates, regular forecasts of snowfall and temperature changes throughout 
the storm, projected post-storm forecast (warm-up or deep freeze), time of day (solar 
assistance), and locality (hills or high traffic intersections). Derry also does not apply salt 
each time that plows are out and does not apply salt on unpaved roads. The Town’s 
Snow and Ice Control Policy is included in Appendix B.  Also included are select pages 
to the Town of Derry Winter Operations Booklet which is updated annually.  Some 

 
5 per 10 year average from Round 1 

http://www.nh.gov/oep/resourcelibrary/documents/12-roads.pdf
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pages are omitted as they include operators’ personal information (names and home 
and/or cell phone numbers) which are private and subject to change. 
   
 

 

Table 3: Summarized Level of Service Policy 

 

Arterial Roads Full width bare pavement as soon as practical after 
storm event terminates. 

Collector Streets 
 

Full width bare pavement as soon as practical after 
storm event terminates. 

Access Streets Full width bare pavement as soon as practical after 
storm event terminates. 

 

Materials used in winter maintenance vary annually and are a function of winter weather 
severity. The table below provides an overview of average material usage. A detailed 
10-year average is provided within Appendix C. The 10-year average is used to 
evaluate salt usage to normalize the effects of more and less severe winters. NHDOT 
analysis has found that a 10-year average is approximately equal to the Weather 
Severity Index (WSI) normalized average.  
 
Watershed salt use was compared to the WSI as reported by NHDOT.  Figure 2 shows 
the close correlation of salt applied by the Town in the watershed with WSI.  
 
 

 
Figure 2: Watershed Salt Use Vs Weather Severity Index 
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Table 4: Annual Town Wide Material Usage Summary  

 
Material 2008/2009 2009/2010 10 Year Average 

Solids    

Rock Salt (NaCl)  4407 Tons 3500 Tons 4211 Tons 

 
 

Table 5: Beaver Brook Watershed Usage 

Material 2008/2009 2009/2010 10 Year Average 

Solids    

Rock Salt (NaCl)  2909 Tons 2310 Tons 2779 Tons 

 
Current application rates town-wide are set at approximately 300 lb/lane mile (±50lb).  
The material applied consists of 100% salt application.  The Town no longer uses 
Salt/Sand Mix.  Town-wide plow route maps are included in Appendix D. 
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4.0  Best Management Practices (BMPs) 
 

Derry has demonstrated an ongoing commitment to salt reduction in several key 
areas. 
 
Equipment: Derry has participated in three rounds of federal funding for salt 
reduction. It has purchased a total of five (5) salt reducing plow trucks with pre-
wetting sprayers, groundspeed controls, pavement temperature sensors, 
underbelly scrapers (on 3 trucks), and instituted a calibration program to ensure 
accurate application.  
 
Training: All Derry municipal operators have been trained in the Green Snow 
Pro Program offered by the UNH Technology Transfer Center, and the 
municipality regularly hosts the training at the Derry Municipal Center on 
Manning Street. Derry Officials also supported the passage of the Voluntary 
Certified Salt Applicator law each time it was presented to the legislature.   
 
Public Outreach: The town has filmed and broadcasted plow truck ride-alongs 
on its public access television station. It has also provided ride-alongs for the 
DES Salt Reduction Coordinator. Additionally Derry public television also 
interviewed DES and UNH salt reduction experts during a segment about the 
chloride contamination issues in Beaver Brook and broadcast on Derry Cable 
Access television. 
 
Total Estimated Planned reductions from rounds 1-3 are summarized below: 
  

Table 6: Summarized Estimated Reductions from rounds 1-3 

Watershed Existing 
Imports5 

Estimated 
Reduction 

Estimated 
Reduction 

Estimated 
Reduced 
Imports 

TMDL 
Allocation 

 Tons/Year Percent Tons/Year Tons/Year Tons/Year 

Beaver 
Brook 

2705.05 18% 486.9 2,218.14 2,264.4 

 

  

4.1 Equipment Upgrades  
 

4.1.1 Round 1: Truck with Underbelly Plow, Prewetting & Air/Pavement 
Temperature Sensors 

 

Pre-TMDL:  Derry had not used underbelly plows or prewetting prior to TMDL. 
The town was applying chemical (sand/salt mix, or straight salt) prior to some 
storm events to reduce the potential for ice/pavement bonding.  
 

 
5 per 10 year average from Round 1 
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Post-TMDL: Derry did not adopt prewetting after the TMDL reports were 
published. 
 
Implementation: Derry conducted a prewetting pilot to evaluate its use for salt 
reduction on municipally maintained roads and parking lots within the watershed. 
This gave the town the ability to evaluate effectiveness and refine application 
rates and usage on a limited scale to determine if prewetting is appropriate for 
town wide usage. The town used DOT recommended application rates and 
timetables in conjunction with prevailing industry documentation as a baseline for 
evaluation. The trial was primarily focused on municipally maintained roads 
within the Beaver Brook watershed. In addition to the prewetting equipment, the 
town equipped trucks with pavement temperature sensors with in-cab readout. 
The town maintained a log of salt usage for routes within the watersheds to 
tabulate salt usage and determine achieved reductions. 
 
Derry conducted field trials with this equipment throughout the winter season. 
During the trials, each element was evaluated for potential use in all town trucks. 
Key factors include salt reduction potential, ease of use, reliability, routine and 
unanticipated maintenance, maintenance and lifecycle costs, and driver 
adoption. 
 

Equipment/Materials Purchased: Derry purchased a new 6-wheeled dump 
truck with underbelly plow, spreader control unit and air/pavement temperature 
sensors.  New prewetting equipment was purchased and installed on four (4) 
existing six-wheel dump trucks. This new equipment included: spreader control 
units Including v-box tanks/frame mounted tanks brine tanks, pumps, hoses, 
sprayers, cab mounted on-off switch, and in-cab air/pavement temperature 
sensors. 
 
To facilitate the pilot, Derry purchased Salt Brine from NHDOT at a price 
determined prior to the winter season. The town worked with NHDOT to ensure 
that brine was purchased and transported on a schedule that did not present a 
burden to either organization. Derry also took advantage of NHDOT knowledge 
base relative to application rates and best practices to aid in the success of the 
trial. 
 
 

Estimated Reduction: The reductions estimated in the table below are 
conservatively estimated at 6%. These reductions are only resulting from 
equipment upgrades under the pilot program. Given that these measures are 
only designed to address the Town’s allocations, Derry acknowledged that these 
reductions alone may be insufficient by themselves to consistently meet TMDL 
requirements and that this is also acknowledged by NHDES, NHDOT, and 
USEPA.  
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Table 7: Estimated Reductions for Round 1 

Watershed Existing 
Imports6 

Estimated 
Reduction 

Estimated 
Reduction 

Estimated 
Reduced 
Imports 

TMDL 
Allocation 

 Tons/Year Percent Tons/Year Tons/Year Tons/Year 

Beaver 
Brook 

2705.05 6% 162.3 2542.75 2264.4 

 

4.1.2 Round 2: Trucks with Underbelly Plows, Prewetting, & Air/Pavement 
Temperature Sensors 

 
The town purchased two (2) new 6-wheel dump trucks with underbelly plows, 
equipped with sprayers to prewet salt and ground-speed oriented spreaders. 
Derry continued to evaluate the prewetting upgrades to determine its effect on 
salt reduction on municipally maintained roads within the watershed. This gives 
the town the ability to refine application rates and usage on a limited scale to 
capitalize on prewetting knowledge gained in round 1. The DOT recommended 
application rates in conjunction with prevailing industry documentation, and 
experience from round one will be used as a baseline for evaluation. In addition 
to the prewetting equipment, the trucks will be equipped with pavement 
temperature sensors with in-cab readout. In addition, the town will continue to 
maintain a log of salt usage for routes within the watershed to tabulate salt usage 
and determine achieved reductions. 

 
Equipment/Materials Needs: To facilitate the implementation of the Round 2 
BMP, Derry is anticipating purchasing Salt Brine from NHDOT at a price to be 
determined prior to the winter season. The town worked with NHDOT to ensure 
that brine can be purchased on a schedule which would not present a burden to 
either organization. Derry also took advantage of NHDOT’s knowledge base 
relative to application rates and best practices to aid in the success of the trial. 
 
Two (2) new underbelly discharge 6-wheeled dump trucks purchased were used 
as a platform for new equipment. New prewetting, and groundspeed-oriented 
spreading equipment were purchased and installed on the new 6-wheeled dump 
trucks. This new equipment will included: 
 

• Two (2) new 6-Wheel Dump Trucks: 6-wheel dump trucks with 
underbelly plows. Specifications were similar to existing Derry trucks. 
 

• Two (2) Spreader Control Units: Controllers with the ability to calibrate 
and accurately dispense material regardless of vehicle speed. The 
controllers included the ability to control pre-wetting equipment, ground 
speed oriented spreaders, and temperature sensor data. The units allow 
management to set application rates which will automatically change with 

 
6 per 10 year average 
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vehicle speed and ground temperature. Prescribed application rates may 
only be changed with an administrative password. 
 

• Two (2) Brine Tanks & Sprayers: Truck mounted brine tanks, pumps, 
and sprayers with the ability to be calibrated and operate with the 
spreader control units. Units may vary as appropriate to fit truck 
configurations (i.e. saddle tanks, top mounted tanks, etc.). 
 

• Two (2) In-Cab Air/Pavement Temperature Sensors: Units will provide 
air and pavement temperature readings on an in-cab display and integrate 
into the spreader control units. 
 

• Two (2) Electronically Controllable Hydraulic Valves: Necessary to 
allow the controller to adjust auger and spinner speeds. 

 
 

Estimated Reduction: The second year (combined first and second round) 
reductions estimated in table below are conservatively estimated at 10%. These 
reductions are only resulting from equipment upgrades. 

 
 

Table 8: Estimated Cumulative Reductions for Round 2 

Watershed Existing 
Imports7 

Estimated 
Reduction 

Estimated 
Reduction 

Estimated 
Reduced 
Imports 

TMDL 
Allocation 

 Tons/Year Percent Tons/Year Tons/Year Tons/Year 

Beaver 
Brook 

2705.05 10% 270.55 2434.5 2264.4 

 

4.1.3 Round 3: Plow Trucks, Prewetting & Pavement Temperature Sensors 
 
The town purchased two (2) new F-550, 6 wheeled dump trucks equipped with 
ground speed control, pre-wet systems, bull plow, wing plow (Smaller trucks for 
use on narrow urban streets and around the lakes.) 
Derry continues to evaluate the prewetting upgrades to determine its effect on 
salt reduction on municipally maintained roads within the watershed. In addition 
to the prewetting equipment, the trucks will be equipped with pavement 
temperature sensors with in-cab readout.  The town will continue to maintain a 
log of salt usage for routes within the watershed to tabulate salt usage and 
determine achieved reductions. 

 
7 per 10 year average 
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Table 9: Estimated Cumulative Reductions for Round 3 

Watershed Existing 
Imports8 

Estimated 
Reduction 

Estimated 
Reduction 

Estimated 
Reduced 
Imports 

TMDL 
Allocation 

 Tons/Year Percent Tons/Year Tons/Year Tons/Year 

Beaver 
Brook 

2705.05 16% 432.81 2272.24 2264.4 

 
 

4.2 Improved Calibration Procedures 
 
Pre-TMDL:  Derry has performed routine periodic calibrations of municipal 
spreaders in the past. 
 
Post-TMDL: Derry continued with its routine periodic calibration procedures. 
 
Round 1 BMP: Derry calibrated each spreader unit prior to the winter season 
using manufacturer information supplemented with T2 supplied calibration 
procedures. Calibrated settings were logged in a master sheet and stored inside 
the vehicle. Prior to each storm, each truck was checked to verify that settings 
were calibrated to dispense the proper amount of chemical for the specific 
situation. Each unit was re-calibrated at least once during the season, and 
hydraulically controlled units were re-calibrated whenever the hydraulic system 
was altered or maintained.  
 
Properly calibrated equipment ensures that each spreader is dispensing the 
appropriate amount of material which is determined for each storm. This practice 
reduces waste and improves efficiency of chemical dispensation.  
 
Equipment/Materials Needs: The town will not require any additional equipment 
or materials to perform calibrations. 
 
Estimated Reduction: The reductions estimated in table below are 
conservatively estimated at 2%. These reductions are only resulting from 
improved calibration procedures. Derry acknowledges that these reductions 
alone are insufficient to meet TMDL requirements. 

  

 
8 per 10 year average 
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Table 10: Equipment Calibration Estimated Reductions for Year 1 

Watershed Existing 
Imports 

Estimated 
Reduction 

Estimated 
Reduction 

Estimated 
Reduced 
Imports 

TMDL 
Allocation 

 Tons/Year Percent Tons/Year Tons/Year Tons/Year 

Beaver 
Brook 

2705.05 2% 54.1 2650.95 2264.4 

 

 

 

4.3 Public/Private Sector Outreach Program & Training 
 
Pre-TMDL: Prior to the TMDL completion Derry had not actively encouraged 
owners or local contractors to reduce their chloride usage. There were no 
regulatory requirements mandating the use of BMPs to reduce  
 
Post-TMDL:  
 
Outreach 
After the TMDL Derry did actively encourage local contractors to reduce their 
chloride usage and required one commercial property to address poor 
management and storage with one commercial property within the watershed.  
The Town also reached out to private contractors and local property 
management companies and encouraged them to attend training and become 
involved in the Green SnowPro Certification legislation. Derry strongly supported 
HB 1679 requiring the certification of private sector salt applicators. The town 
supported a master certification for supervisors or owners which will provide 
liability protection for owners and applicators. 
 
The Town began working on a Salt Reduction brochure to be distributed to local 
contractors and businesses to encourage the implementation of best 
management practices to reduce chloride usage. The brochure combined with 
Green SnowPro Certification program outreach will be used for outreach to local 
businesses. 
 
Derry will continue to engage in a public outreach program including sending 
mailers to local business owners encouraging them to require their winter 
maintenance contractors to attend training. The town may also investigate other 
avenues such as posting winter driving tips in the town high school, speaking to 
new drivers about safe winter driving, and communicating with the local bus 
company. Derry will also post Best Management Practices and informational 
brochures on their website and salt reduction and awareness videos on public 
access TV.   
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Training 
Derry requires that all town staff involved in plowing/salting operations and 
private contractors hired by the town, attend salt reduction trainings. 
 
Regulatory Changes 
The Town amended its Stormwater Ordinance to reflect requirements of the 
MS4GP that all commercial properties with 10 or more parking spaces located 
within watersheds with a chloride TMDL use a Certified Green SnowPro 
Contractor for winter de-icing operations. 
 
Equipment/Materials/Staffing Needs: Stationary supplies, postage, 
printing/publication, advertising fees, staffing time to participate in the behaviour 
change initiatives. 
 
Estimated Reduction: The goal of the outreach program is to increase 
awareness and encourage private sector applicators to become trained and 
implement best practices. Outreach to new drivers and local bus companies is 
the first step in changing driver expectation within town and could result in less 
long-term salt use. Training of town operators will encourage participation in salt 
reduction efforts. Derry is unable to quantify actual reductions possible because it 
has no control over the actual behaviour of private contractors or citizens 
expectations.  
 

4.4 Weather Monitoring System  
 

Pre-TMDL: Derry uses Precision Weather Forecast to monitor current and future 
weather conditions 
 
Post-TMDL: The Town has not changed its weather monitoring practices 
subsequent to the TMDL reports. 
 
Proposed BMP: Derry will continue to use Precision Weather Forecast to 
monitor current and future weather conditions. This helps to determine the need 
to salt and how heavily or lightly. It also ensures that that the Town does not treat 
prematurely. If roads are treated and then get hit with another plowable 
accumulation the Town will plow off the salt applied and must treat the roads 
again. It is anticipated that this more accurate information will result in more 
efficient salt use and applications at key points during the storm 
 
Equipment/Materials Needs: The town will need computer workstation and 
peripherals including monitor, keyboard, mouse, and printer as well as a 
subscription to a custom meteorological service. 
 
Estimated Reduction: The goal of the improved weather monitoring is to time 
chloride applications for maximum efficiency. While it is difficult to quantify 
reductions based on improved weather monitoring, Londonderry anticipates at 
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least several storms each season during which improved weather monitoring will 
reduce the need to reapply resulting in less chloride use. 

 

 

4.5 BMP Overview Matrix 
 

The town intends to continually evaluate and improve salt use efficiency and 
management to achieve maximum reductions feasible (economically and 
physically) through ongoing training and experience and take advantage of 
annual federal funding opportunities through the I-93 salt reduction program with 
the ultimate goal of meeting TMDL allocations.  The Town’s reduction goals 
based on equipment upgrades are: 8% for year 1, an additional 4% (12% total) 
for year 2 and an additional 4% (16% total) for year 3.  The reduction goal based 
on spreader calibration is an additional 2% in year 1.  

 
 

Table 11: Total BMP Reduction Overview Matrix for Rounds 1, 2, and 3 

BMP Watersheds Reduction 

4.1  Equipment Upgrade Pilot Beaver Brook 432.8      Tons/Yr 

4.2  Improved Calibrations Beaver Brook 54.1        Tons/Yr 

4.3  Private Sector Outreach Beaver Brook 0.0        Tons/Yr 

4.3  Weather Monitoring System Beaver Brook 0.0        Tons/Yr 

Total Estimated Reduction: 486.9      Tons/Yr 

Total Estimated Salt Imports After Improvements: 2205      Tons/Yr 

TMDL Allocation: 2264.4      Tons/Yr 
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5.0 Implementation Timeline 
 
The purchase and implementation have been completed and further purchase is on 
hold due to observed improvements in chloride concentrations in Beaver Brook and 
realized reductions in salt imports to the watershed. 
 

 
Table 12: Project Timeline 

Time Period Action 

July 2010 – August 2010 Municipal Plan Review 

December 2010 – March 2011 Municipal Budgeting 

May 2011 Budget Approval 

April 2011-June 2011 Bid document Prep & Bidding 

June 2011 – September 2011 Outreach Program 

September 2011 Equipment Install & Training 

Winter Season 2011-2012 Salt Reduction Ops. & Documentation 

April 2012 – May 2012 Data Processing & Evaluation 

February 2012 – May 2012 Plan Preparation for Funding Round 2 

June 30, 2012 Submit Plan for funding Round 2 

December - May 2013 Plan Preparation for Funding of Round 3 

June 2013 Submit Plan for funding Round 3 

  

  

 
 

 
 

 

6.0 BMP Evaluation 
 
Underbelly plows - The town used underbelly scraper plows for 3 years. During this time 
the Town encountered significant maintenance problems including frozen hydraulics 
and truck frame damage.  The Town ceased using these trucks in 2016 and returned to 
only using front mounted plows. 
 
Prewetting brine system – The Town used prewetting system to prewet salt as it was 
being applied for 3 years.  During this time, the Town encountered significant problems 
with sprayers nozzles frequently blocking and accelerated corrosion of brine spraying 
equipment and trucks.  The Town ceased using prewetting in 2016 and no longer uses 
a brine prewetting system. 
 
Magnesium Chloride - Magnesium Chloride was evaluated by the Salt Reduction 
Workgroup as a salt alternative. The Workgroup agreed to magnesium chloride is 
extremely corrosive to would cause more detriment to snow plowing and deicing 
equipment that benefit to be gained.  Magnesium chloride could also be detrimental to 
existing infrastructure including utilities and bridges as well as public vehicles.  
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ICB Magic - ICB Magic is a distillery bottoms and magnesium chloride liquid which is 
added to salt and is reportedly much less corrosive than magnesium chloride alone.  
The ICB magic purportedly lowers the freezing temperature and acts as a deicer. The 
Town used ICB Magic one year.  The Town did not observe a noticeable difference 
when using the ICB Magic-treated salt.  In addition, personnel observed frequent caking 
or clumping of the ICB Magic treated salt which resulted in difficulty being applied and 
distributed by the truck-mounted spreaders. 
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7.0 Salt Usage Evaluation & Monitoring 
 
 
 
Derry continues to monitor its salt usage with respect to TMDL compliance. Derry is 
committed to a multi-year program of efforts and operational modifications that would 
result in salt reduction with the goal of meeting TMDL load allocation requirements.  Salt 
usage data is compiled throughout the winter and summarized and analyzed during the 
spring. Data is provided to state agencies on an annual basis and will be used in future 
salt reduction plans. Salt usage data will be substantiated with documentation such as 
invoices, cancelled checks, purchase orders, and or delivery receipts and be provided in 
total annual usage format based on fiscal/seasonal year. 
 
DES proposed TMDL compliance will be measured using a 10-year average and 
confidence intervals as currently described in a DRAFT document titled “TMDL 
IMPLEMENTATION PLAN CONSIDERATIONS” dated April 15, 2010 prepared by 
NHDES and is included in Appendix F. This document is subject to change following 
additional Salt Reduction Workgroup discussions. 
 
It is noted that determination of TMDL compliance hinges upon 1) monitoring conducted 
by DES at the compliance points and 2) DES having compliance point monitoring data 
publicly available in a timely manner.  
 
Figure 3 compares the annual and 10-year running average salt use by the Town within 
the watershed.  A best-fit polynomial trendline indicates a decreasing trend in the 10-
year running average. 
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Figure 3: Watershed Salt Use – 10 Year Running Average 

 

 

8.0 Summary 
 
The town committed to and provided a written report and oral presentation to the salt 
reduction workgroup. The town is committed to reducing is chloride imports into the 
Beaver Brook Watershed by implementing the BMP's contained herein.  
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Appendix A 

Municipal Resolution 

And 

Salt Reduction Plan Approval Memorandum 
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Appendix B 
Derry Snow and Ice Policy 

And 
Winter Operations Booklet 
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Appendix C Derry Town-Wide Municipal Salt Usage 
Summary 

FY1991 through FY2019 
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Appendix D Derry Town-Wide Plow Route Maps 
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Appendix E TMDL Implementation Plan 
Considerations - NHDES April 15, 2010 

  



 
TMDL IMPLEMENTATION PLAN CONSIDERATIONS 
Paul M. Currier, DES Watershed Management Bureau  April 15, 2010 
 
I.  There are Four TMDL watersheds for which salt reduction implementation plans are needed.  For 
DOT, I-93 should get a separate allocation from other DOT roads that includes the planned expansion.   
There would be a separate allocation for municipal and private salt use for each town in a TMDL 
watershed       

Table 1 

DINSMORE BK. N. TRIB. 
CANOBIE LAKE 

BEAVER BK POLICY – 
PORCUPINE BK 

DOT  I-93 DOT  I-93 DOT  I-93 DOT  I-93 

DOT other roads DOT other roads DOT other roads DOT other roads 

Windham municipal Windham municipal Londonderry muni. Salem municipal 

Windham Private Windham Private Derry municipal Windham municipal 

Windham Future Windham Future *Chester&Auburn Salem private 

Londonderry private Windham private 

Derry private Salem future 

Londonderry future Windham future 

  

Derry future  

123.1 tons salt/yr 26.9 tons salt/yr 5863.4 tons salt/yr 3,449 tons salt/yr 

II.  The measure of salt reduction success should be a rolling 10-year average of salt use.  An interim 
measure of success for any given year would be the year’s salt use weighted by the Winter Severity Index 
for I-93.  

II.  The starting point for all implementation plans is the “equally shared reduction” scenario presented in 
the approved TMDLs.  The final implementation plans may contain different allocations for sectors, and a 
future growth allocation.  These must be negotiated among DOT and municipalities.  

 A.  Municipalities MAY negotiate on behalf of private sector salt users.  Private sector allocations 
should be different from the initial TMDL allocation ONLY if there is a municipally-based plan for how 
private salt use will be tracked and a municipal commitment to help implement it.   

III.  In the absence of negotiated agreement among municipalities and DOT, sector allocations for 
municipalities and DOT should remain as in the TMDLs. 

IV.  In the absence of a municipally-based plan for how private salt use will be tracked and a municipal 
commitment to help implement it, private sector salt allocations should remain as in the TMDLs.  

V.  In the event that municipal salt reduction plans, DOT salt reduction plans, and discussions and 
negotiations among DOT, municipalities, and private sector salt users do not result in consensus-based 
sector allocations and plans for each sector that are expected to meet the overall watershed allocation, 
DES may either: 

 A.  Prepare and publish an implementation plan, and use state law authorities to implement it as 
necessary; OR 

 B.  Defer to EPA to implement the needed salt use reductions by using their NPDES permit 
authority.  This might involve NPDES small MS4 stormwater general permits, issuing individual permits, 
and issuing general stormwater permits to categories of salt users (property owners and municipalities) 
under residual designation authority. 

VI.  The best scenario is one in which DOT, DES, and municipalities work together, leverage the FHWA 
earmark $$, and develop a long-term (probably a decade or more) strategic plan for overall salt use 
reduction. 
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Appendix F  

Best Management Practices 

 



Infor-

GET OUT EARLY  

Typically anti-icing is most 

effective if applied 1-2 hours 

before the precipitation be-

gins however it can be ap-

plied up to 24 hours in ad-

vance.  

 

TRY IT FIRST  

Trying anti-icing for the first 

time? Make a 23.3% brine 

solution and before a storm 

spray pavement on your own 

property using a masonry/

plant sprayer. Use this ex-

periment to determine how 

best to use it with your cli-

ents. 

 

LEAVE SOME  

PAVEMENT BARE  

It’s always best to use 

stream nozzles instead of 

fan tip to avoid creating a 

slippery condition. If the anti-

icing liquid freezes the bare 

pavement will still provide a 

traction surface.  

 

USE A FILTER  

Having a filter in your  liquid 

dispensing system will re-

duce clogs in your nozzle. 

Automotive in line fuel filters 

work quiet well. If your liquid 

dispenser is not functioning 

properly be sure to check the 

filter first. 

Anti-Icing 
 NH Best  Management Pract ices  

A Proactive Treatment  

Anti-Icing before a storm is very similar to 

using a non-stick spray on a pan before 

cooking. Just like a non-stick spray prevents 

food from bonding to the pan, anti-icing pre-

vents snow and ice from bonding to the 

pavement so that it can be plowed away. 

Anti-icing can save you money as it costs 

50% less than reactive deicing. 

How Much Should I Use and 
When?  

You can apply brine up to 24 hours in advance 

of the storm. Typical application rates range 

from 0.5 to 0.75 gallon per 1000 sq.ft. (10’ x 100’ 

area). Other chemicals such as magnesium are 

also available—consult your supplier for applica-

tion rates. Anti-icing is not advised prior to freez-

ing rain events. 

Getting Started  

Try making your own salt brine by putting 13 lb of salt in 

5 gallons of water to get a 23.3% salt brine solution. Mix 

the brine until all of the salt is dissolved. Using a mason-

ry sprayer apply the liquid several hours before a storm. 

Start by applying about 0.25—0.5 gallons to a 10’ x 50’ 

area. Adjust the application rates based on your experi-

ence. Being careful not to over apply and cause a slip-

pery condition.   

Make Your Own Salt Brine  

When making brine it is important to add 

enough salt to produce a 23.3% solution 

which freezes around 0°F. Roughly 2.5lb per 

gallon of water will produce a 23.3% solution. 

You can verify using a salometer (~$20) a 

23.3% solution will have a specific gravity of 

1.176, or 85% salinity. Consult the Brine Mak-

ing BMP sheet  for more info.  

Produced in partnership with: 



Information Technology Solutions 

GET THE LOWEST 

FREEZE POINT  

When salt brine is 23% salt 

(measured with a hydrome-

ter: 1.176, or with a salime-

ter: 85%) it has the lowest 

freeze point possible (about  

0°F).  

 

BRINE STORAGE  

23% brine solution may be 

stored outside, however if 

temperatures get below 0°F 

the brine may freeze. A cir-

culator pump will reduce the 

risk of freezing. If possible 

store brine indoors to elimi-

nate risk of freezing.  

 

COST OF BRINE  

Calcium chloride brine costs 

about 7¢ / gallon (assuming 

$58/ton for salt) after you 

have your equipment setup. 

 

MULTIPLE USES  

Brine can be used directly 

for anti-icing, for prewetting 

salt as it is dispensed from 

your truck, or to pretreat salt 

before it is loaded into your 

truck. Brine can be safely 

stored for up to a year, how-

ever, the concentration 

should be tested before use.  

Brine Making 
 NH Best  Management Pract ices  

What Do You Need?  

Brine making is a fairly simple process—the 

only ingredients are salt and water, and the 

only equipment you’ll need is an open top 

mixing tank, a holding tank, a small pump, 

and a salimeter.   

Quality Control & Documentation  

Make sure that you record the date when you create 

each batch of brine and document who mixed it and 

checked the concentration.  It is also a good idea to 

note the final concentration. These records should 

be kept for at least two years to protect your group in 

the event of litigation.   

Step 1: Fill Mixing Tank  

Add Salt: Add about 2.5 lb of salt per gallon 

of water you plan to add. Make sure your mix-

ing tank has a large opening to make adding 

salt easy. 

 

Add Water:  Slowly add water from the bot-

tom of your brine mixing tank. This will allow it 

to percolate up through the salt and overflow 

into the holding tank. 

Mixing 

Tank 

Water In 
Holding 

Tank 

Brine  

Step 2: Check Concentration  

Float  a hydrometer or salimeter directly in 

your holding tank and read the value at the 

surface of the water. The number should be 

either 85% or 1.176 depending on the units of 

your device.  

 

If the values are too low, pump some brine 

from your holding tank back into the mixing 

tank  and allow it to overflow. If values are too 

high simply add some fresh water 

Images courtesy of Iowa DOT 

Produced in partnership with: 
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Hydrometer/Salometer 

Chart for Salt Brine 

% Salt Hydrometer 

Specific 

Gravity 

Salometer 

Using 

0‑100% 

0 1.000 0 
1 1.007 4 
2 1.014 7 
3 1.021 11 
4 1.028 15 
5 1.036 19 
6 1.043 22 
7 1.051 26 
8 1.059 30 
9 1.067 33 

10 1.074 37 
11 1.082 41 
12 1.089 44 
13 1.097 48 
14 1.104 52 
15 1.112 56 
16 1.119 59 
17 1.127 63 
18 1.135 67 
19 1.143 70 
20 1.152 74 
21 1.159 78 
22 1.168 81 

23 1.176 85 

24 1.184 89 
25 1.193 93 
26 1.201 96 

27 ‑ 100 

 

A 
9

ANTI-ICING 

 
relatively new weapon in the 

sustainable snowfighting arsenal 

in North America is anti-icing. But 

it has a long history of keeping 

European roads safe and passable. 
 

Anti-icing differs significantly fromdeicing 

because brine is applied before precipitation 

to prevent the formation or development of 

bonded snow and ice on the road surface. 

It is a proactive approach to snowfighting 

and is often the first in a series of strategies 

employed for a winter storm. By applying 

freezing point depressant materials before 

a stormit is possible to prevent the bond 

fromforming between the pavement and 

snow or ice. Research has shown that timely 

applications of anti-icing materials can cut 

the cost of maintaining a safe road surface by 

90%compared to traditional deicing. Liquid 

sodium chloride (NaCI) is the most effective 

choice for anti-icing above 15°F. 

Anti-icing has many advantages. 
 

• Anti-icing returns road surfaces to normal 

faster,  resulting in fewer accidents and 

delays. 

• Anti-icing can reduce airborne dust and salt 

particulates. 

• Salt needs moisture to be effective. Applying 

brine jumpstarts the melting process. 

• Brine sticks to the road surface. It will not 

be as easily blown off the road by wind or 

traffic, so material is more efficiently used. 

• If the storm is delayed, salt residue remains 

on the road ready to begin work when 

precipitation begins. 

• Crews can begin treatment in advance of 

a storm. Because anti-icing prevents the 

bonding of snow and ice to pavement, 

snowfighters have less work to maintain 

safe roadways as the stormprogresses. 

• Increased efficiency results in use of less 

deicer and manpower, therefore lowering 

the cost of maintaining safe road conditions. 

The use of less deicing materials also 

minimizes environmental  concerns. 

 

 
 
 
 
 
 

Products available for use in an anti- 

icing programare sodiumchloride, calcium 

chloride, magnesiumchloride, potassium 

acetate, and calciummagnesiumacetate. 

Each product has its own advantages and 

disadvantages.The most common material 

in use is sodium chloride (salt) in the form of 

a brine made froma mixture of rock salt and 

water. Salt brine is effective to -6°F and is a 

proven anti-icing agent in use throughout the 

snowbelt. 

Some agencies use calciumor magnesium 

chloride in a brine solution which is effective 

down to -6° F, but is more than six times more 

expensive than salt, and is more difficult 

to handle. Also, calciumand magnesium 

chloride residue on road surfaces can attract 

moisture at lower relative humidity than salt 

resulting in dangerous, slippery conditions 

under certain circumstances. 
 

Salt Brine Manufacture 

Salt brine is made by mixing rock salt or 

solar salt with water.The process is simple: 

the resulting brine should be approximately 

23%NaCI. 

The proportion of salt to water is critical to 

the effectiveness of the brine.Too much or too 

little salt affects the freeze point depressing 

qualities of the brine.The proper brine mixture 

is 23.3%salt content by weight.This is the 

concentration at which salt brine has the 

lowest freezing point, -6° F. Can we keep 

adding salt to water until the freezing point 

goes down much further? No.The solubility 

of salt in water decreases with decreasing 

temperature.We eventually reach what is 

called the eutectic point.This is the point at 

which a solution achieves a maximumsalt 

concentration. Any colder and salt will begin 

to leave the solution and raise the freezing 

point. At the eutectic temperature, ice, 

saltwater, and solid salt exist in equilibrium. 

For water, the eutectic temperature is -6° F. 

The percentage of salt is measured with a 

salometer, a specialized hydrometer, until 

a 88.3%measurement on the salometer is 

obtained.This results in the proper 23.3%salt 

content. 

 

 
 
 
 
 
 

Commercial brine makers are available 

at a cost of approximately $5,000. Many 

agencies have made their own brine 

makers using water tanks and PVC pipe for 

substantially lower cost. Brine is usually made 

at the local maintenance facility sites and 

stored in large tanks in locations convenient 

for loading into saddle tanks on the sides 

of theV-box or anti-icing equipment. It is 

essential to clean out brine makers after 

brine is prepared to reduce the potential for 

corrosion. 
 

Application Equipment 

Brine applicators are commercially 

available for about $1,500. Some agencies 

have manufactured their own application 

equipment using large tanks and PVC 

piping. Some equipment is designed to be 
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loaded onto the bed of spreading trucks, 

towed behind maintenance equipment or 

permanently mounted on truck beds. It can 

be as simple as a gravity fed spraying system 

with a operator controlled cut-off valve or a 

more complex (and more controllable) pump 

driven sprayer system. Fan sprayers are not 

recommended. Control should be available to 

vary spreading rates from25 to 60 gallons per 

lane mile. 

If large, horizontal tanks are used in the 

design, consider installing baffles inside the 

tanks to help prevent the liquid fromsuddenly 

shifting in the tank, creating a hazardous 

control situation for the operator. 
 

Application 

Accurate weather and road surface 

information are critical for the efficient 

use of anti-icing materials. Road surface 

temperatures, precipitation amounts and 

form,  wind conditions,  and road environment 

(sunlight exposure, surface condition, bridges, 

etc.) all affect the use and application of anti- 

icing  measures. 

Understanding the freeze point depressing 

Weather information is getting better with 

everything fromair temperature, dew point, 

optical weather identifiers, to pavement 

temperature, surface status, and compound 

information being available. Some agencies 

utilize remote television cameras to monitor 

traffic and bridge conditions.This information 

will help agencies accurately determine the 

appropriate application of anti-icers. 

Do not apply anti-icer under blowing 

conditions, particularly in areas prone to 

drifting and anywhere else that might be 

problematic for salt, such as all areas subject 

to wind issues. 

Don’t apply too much or the roadway may 

become slippery. Always follow application 

recommendations. 

Don’t apply CaCl2 or MgCl2 to a warm 

road (above 28°F pavement temperature). It 

can become very slippery and cause crashes! 
 

Phase Diagramfor Salt 
 

30 

Summary 

Anti-icing measures are an important 

weapon in the snowfighter’s arsenal.The 

appropriate use of anti-icing techniques 

results in: 

• Returning to bare pavement conditions 

more quickly, saving lives and reducing 

property damage due to fewer accidents, 

as well as the reduction of traffic delays and 

the resulting reduction of losses to local 

economies; 

• Reduction in the quantity of deicer 

use, resulting in cost savings and less 

environmental concerns; and 

• Reduction in the manpower necessary to 

maintain safe road conditions, resulting in 

less overtime costs, less operator fatigue 

and safer working conditions. ❅ 
 
 
 
 
 

0 

qualities of brine is important to its use and 

application as an anti-icing agent. (See the 

Phase diagram below.) As you can see from
  20

 
the chart, the minimumfreeze point of salt 
brine is -6°F at a concentration of 23.3%. 

Road surface temperatures are indicated on 

the side of the chart, solution concentrations 

along the bottom.The line represents  10 
the freeze point of the solution at a given 
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Too 

Much 
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temperature.The colored portion in the center 

of the chart shows the melting range of brine 

solutions.The area to the left shows the 

results of a solution with too little salt, the 

road surface will refreeze unless more salt 

brine or deicing salt is applied.The area to 

the right shows the results with too much salt, 

with a resultant non-functional loss of 

material to 

the environment. As you can see, additional 

precipitation and heavy traffic can dilute the 

brine solution allowing the road to refreeze. 

ADDITIONAL PRECIPITATION ALWAYS 

RESULTS IN A DILUTION OF BRINE ATTHE 
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5.4 Action: Application Rates and Practices 
The goal of winter operations is to maintain the specified Level of Service while 
using the minimum practical amount of chemical. Spreading rates and the timing of 
application are decisions that need to be made based on variables in weather 
conditions.  
 
Although there are no firmly set application rates due to these variables, it is 
feasible for guidelines to be established based on known data. With continued data 
collection and by performing application rate studies these recommendations can be 
modified based on experience.   
 
The approach to snow and ice control should be proactive. Therefore, it is 
recommended that anti-icing be the preferred method of operations when conditions 
permit. Mechanical removal of snow with proper plow types and cutting edges 
should be used to ensure adequate cleaning of the roadway prior to secondary 
chemical application. When applying chemical it is best managed by the use of 
ground speed oriented spreaders.  

 
Appendix I contains application rate guidelines established by for roads and 
Appendix J contains application rate guidelines established for parking lots. The 
recommendations are based on data issued in Appendix B of the New Hampshire 
DOT Salt Management Plan and are derived from recommendations set by New 
York State Department of Transportation (NYDOT). They are in chart form with 
various winter conditions, temperatures, and treatment options for dry rock salt and 
pre-wet rock salt.  
 
Application rate guidelines for straight liquid salt brine (23 percent concentration of 
NaCl) chemical are provided in Appendix M. They are based on data issued by the 
City of Hamilton, New Jersey and are recommended as a starting point, to be 
adjusted as experience dictates. Caution should be used as over-application of salt 
brine may cause slippery road conditions.  
 
The following chart is a range of application rates for a variety of treatment options. 
Data sources are identified next to the recommended rates.  The rates should be 
adjusted depending on various weather conditions and temperatures. In general 
lower rates are used at warmer temperatures around 28° F - 32° F and higher 
application rates are used at temperatures below 28° F. For temperatures below 
15°F liquid chemical, salt, and prewet may not be beneficial due to chemical 
inactivity, increased chance of rapid freeze, and application rates that would be too 
high to be cost effective. Verify your products effective melting temperature prior 
to application and as a general rule use less chemical if the temperature is rising and 
more chemical if the temperature is falling. 
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 Table 8. General Application Rates 
 Dry Salt 

(lb.)  
Salt 

prewet 
with 
Brine 
(lb.) 

23% Salt 
Brine 
NaCl 
(gal.) 

27% Mg 
Chloride 

MgCl 
(gal.) 

32% Ca 
Chloride 
Mg/Cl 
(gal.) 

Potassium 
Acetate 

(Ka) 

Calcium 
magnesium 

Acetate 
(CMA)  

(gal.) / (lb.) 

Sand (lb.) 
 

Roads 
(per/lane 

mile)  

100-450 
NYDOT 

 
250-300 
NHDOT 

 
100-400 
MN05/ 

UNH T2 
 

100 WI 
 

up to 250 
FHWA 

80-350 
NYDOT 

 
80-320 
MN05 

 
up to 250 
FHWA 

30-40 
NYDOT 

 
  40-60 

NHDOT/ 
UNH T2 

 
  20-50     
MN05 

  
44 WI 

 
25-80 NJ 

 
25 

FHWA 
 

28-30 
NYDOT 

 
15-25 
MN05 

 
15-35 

UNH T2 
 

26-33 WI 
 

(74-94 
dry per 
lb.) WI 

 

33-36 
NYDOT 

 
15-60 

UNH T2 
 

25-32 WI 
 

(89-111 
dry per 
lb.) WI  

10-30 
UNH T2 

15-25 / 
200-400 
UNH T2  

500-800 
NH DOT  

 
400-800 
UNH T2 

Parking 
lots 

(per/1000 
sq.ft.) 

3-14     
T2  

 
0.75-3 
MN06 

3-11     
T2  

 
0.75-2.5 
MN06 

0.5-0.75   
T2 

 
0.2-0.4 
MN06  

0.1-0.2 
MN06 

 
 

    

NYDOT- Highway Maintenance Guidelines Snow and Ice Control 2006 
NHDOT – Winter Maintenance Snow Removal and Ice Control Policy 2001 
MN05- Minnesota Snow and Ice Control Field Handbook for Snowplow Operators 2005 
MN06- Minnesota Winter Parking Lot and Sidewalk Maintenance Manual 2006 
NJ- Hamilton, New Jersey- Implementing an Anti-Icing Policy at the Municipal Level 2007 
T2- University of New Hampshire Technology Transfer Center, Guidelines for Parking Lots 2010 
UNH T2 – Technology Transfer Center Salt Reduction Workshop for Supervisors 2010 
WI- Wisconsin Transportation Bulletin, Pre-Wetting and Anti-Icing, No. 22 
FHWA – Federal Highway Administration, Manual of Practices for an Effective Anti-Icing Program 

 
 
 
 

 

 

 

The most efficient and effective tool for reducing chloride levels without 
decreasing the level of service is selecting the appropriate time and method of 

snow and ice removal for each storm. 



NH Road Salt Application Rates for Deicing Parking Lots

(Pounds per 1000 sq.ft.)

Salt Prewet/ 

Pretreated with 

salt brine

Salt Prewet/ 

Pretreated with 

other blends

Dry salt Winter sand

Snow
Plow, treat 

intersections only
4.5 4 4.5

Not 

recommended

Frz. Rain Apply chemical 5.75 5.25 6.5
Not 

recommended

Snow
Plow and apply 

chemical
5.75 5.25 6.5

Not 

recommended

Frz. Rain Apply chemical 6.5 5.75 7
Not 

recommended

Snow
Plow and apply 

chemical
5.75 5.25 6.5

Not 

recommended

Frz. Rain Apply chemical 6.5 5.75 7
Not 

recommended

Snow
Plow and apply 

chemical
5.75 5.25 6.5

Not 

recommended

Frz. Rain Apply chemical 7 6.5 8.25 10.5

Snow
Plow and apply 

chemical
5.75 7.5 9.5

Not 

recommended

Frz. Rain Apply chemical 7 7.5 10 10.5

Snow
Plow and apply 

chemical
7.5 7.5 9.5

Not 

recommended

Frz. Rain Apply chemical 8.75 7.5 10 10.5

15 - 20 ↓
Snow or Frz. 

Rain

Plow and apply 

chemical
8.25 7.5 10 10.5 for frz. Rain

0 to 15 ↑↓ Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended
10

Not 

recommended

13 and spot-

treat as needed

< 0 Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended
23

Not 

recommended

13 and spot-

treat as needed

Pavement 

Temp. (°F) 

and Trend 

(↑↓)

Weather 

Condition

Maintenance 

Actions

Application Rate (lbs/per 1000 sq.ft.)

>30 ↑

25 - 30 ↑

25 - 30 ↓

20 - 25 ↑
Snow or frz. 

Rain

Plow and Apply 

chemical

30 ↓

These rates are based on road application guidelines (Mn Snow & Ice Control Field Handbook,

Manual 2005-1). Develop your own application rates by adjusting your current rates incrementally downward

toward these guidelines. Where temperature categories overlap, select the rate most applicable to your situation.

6.5 8.25 10.5 for frz. Rain

20 - 25 ↓

15 - 20 ↑

Table 19. Application Rates for Deicing

7



NH Road Salt Application Rates for Deicing Roads

(Pounds per Lane Mile)

Salt Prewet/ 

Pretreated with 

salt brine

Salt Prewet/ 

Pretreated with 

other blends

Dry salt Winter sand

Snow
Plow, treat 

intersections only
150 125 150

Not 

recommended

Frz. Rain Apply chemical 175 150 200
Not 

recommended

Snow
Plow and apply 

chemical
175 150 200

Not 

recommended

Frz. Rain Apply chemical 200 175 225
Not 

recommended

Snow
Plow and apply 

chemical
200 175 225

Not 

recommended

Frz. Rain Apply chemical 225 200 225-275
Not 

recommended

Snow
Plow and apply 

chemical
250 200 275

Not 

recommended

Frz. Rain Apply chemical 275 250 275-300 450

Snow
Plow and apply 

chemical
275 250 300-325

Not 

recommended

Frz. Rain Apply chemical 300 275 325-400 450

Snow
Plow and apply 

chemical
300 275 325

Not 

recommended

Frz. Rain Apply chemical 300-375 275-350 325-400 450

15 - 20 ↓
Snow or Frz. 

Rain

Plow and apply 

chemical
325 300 350 450  for frz. Rain

0 to 15 ↑↓ Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended
300-350

Not 

recommended

600 and spot-

treat as needed

< 0 Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended
350-500

Not 

recommended

600 and spot-

treat as needed

Manual 2005-1). Develop your own application rates by adjusting your current rates incrementally downward

toward these guidelines. Where temperature categories overlap, select the rate most applicable to your situation.

275 275-300 450 for frz. Rain

20 - 25 ↓

15 - 20 ↑

Table 19. Application Rates for Deicing

275

25 - 30 ↑

25 - 30 ↓

20 - 25 ↑
Snow or frz. 

Rain

Plow and Apply 

chemical

These rates are based on road application guidelines (Mn Snow & Ice Control Field Handbook,

30 ↓

Pavement 

Temp. (°F) 

and Trend 

(↑↓)

Weather 

Condition

Maintenance 

Actions

Application Rate (lbs/per lane mile)

>30 ↑

http://www.unh.edu/erg/cstev/
http://www.pahotmix.org/PDF/porous1.pdf


Step 4: Collect & Weigh Material  
You will need either a sheet of canvas, a tarp, or a bucket to collect 

the material that is dispensed from the spreader, as well as a scale. 

Weight the object you are using to collect the material in, and record 

that value in the purple box above the discharge rate column. Col-

lect material for 1 minute. Weigh the collected material and subtract 

the weight of the tarp/canvas/bucket. Record this value in the first 

purple column of the calibration chart. Do this 3 times for each gate 

opening that is typically used. Average these three values together 

and record in the orange column in the calibration chart. 

Information Technology Solutions 

 

WHY CALIBRATE?  

You can’t reduce your salt use if 

you don’t know how much salt 

you actually use! The goal of 

calibrating is to know how much 

material you are putting down 

on a roadway or parking lot for 

every setting on your truck that 

you use. This is why calibrating 

your equipment is the first step 

to reducing salt use and saving 

money! 

 

 

REMEMBER:  

Each truck must be inde-

pendently calibrated for each 

material it will be used to spread 

(the salt calibration card will be 

different than the sand calibra-

tion card). 

 

Calibrations should be pre-

formed annually, or after a 

spreader is serviced. 

 

 

CALCULATIONS:  

There are a few simple calcula-

tions you must perform in order 

to complete the calibration. 

Once all of the necessary data is 

recorded, head back inside and 

warm up! Refer to the reverse 

side of this fact sheet for calcu-

lation instructions. 

Pony Motor-Run Spreader Calibration 
NH Best  Management Pract ices  

Step 1: Load the Truck  
Partially load the truck. Half of a full load should be 

more than adequate for calibration purposes. 

Step 3: Measure Spread Width  
Measure the width that the material covers during spreading. 

Do this for each gate setting you are calibrating. Round your 

numbers to the nearest half foot and record them in column 

“W” of the calibration chart (see reverse side). 

Step 2: Set Your Controls  

Gate Height: Set the gate height to its lowest practical setting to start 

(approximately 1” to 1.5”). After the truck is calibrated for the lowest 

gate setting, calibrate for each 1/2” increment greater than the lowest 

setting. Continue until all gate settings you use are calibrated. 

Engine Speed: Set the pony motor speed to the maximum setting, or 

to the setting you would normally use. 

Step 5: Perform Calculations  
Go inside and calculate your discharge rate using the calibration chart for each truck speed and gate setting you 

normally use. Refer to the reverse side of this fact sheet for calculation instructions. The formula you will be using is 

shown below: 

Step 6: Distribute Completed Calibration Cards!  
Put a copy of the calibration card in the truck you just calibrated. Also, leave a copy of the calibration card in the 

office so you have a copy incase the original is damaged. 

Produced in partnership with: 



Step 4: Collect & Weigh Material  
You will need either a sheet of canvas, a tarp, or a bucket to collect 

the material that is dispensed from the spreader, as well as a scale. 

Weight the object you are using to collect the material in, and record 

that value in the purple box above the discharge rate column. Collect 

material for 1 minute. Weigh the collected material and subtract the 

weight of the tarp/canvas/bucket. Record this value in the first purple 

column of the calibration chart. Do this 3 times for each conveyor/

auger setting that is typically used. Average these three values to-

gether and record in the orange column in the calibration chart. 

Information Technology Solutions 

 

WHY CALIBRATE?  

You can’t reduce your salt use if 

you don’t know how much salt 

you actually use! The goal of 

calibrating is to know how much 

material you are putting down 

on a roadway or parking lot for 

every setting on your truck that 

you use. This is why calibrating 

your equipment is the first step 

to reducing salt use and saving 

money! 

 

 

REMEMBER:  

Each truck must be inde-

pendently calibrated for each 

material it will be used to spread 

(the salt calibration chart will be 

different than the sand calibra-

tion chart). 

 

Calibrations should be pre-

formed annually, or after a 

spreader is serviced. 

 

 

CALCULATIONS:  

There are a few simple calcula-

tions you must perform in order 

to complete the calibration. 

Once all of the necessary data is 

recorded, head back inside and 

warm up! Refer to the reverse 

side of this fact sheet for calcu-

lation instructions. 

Hydraulic-Run Spreader Calibration 
NH Best  Management Pract ices  

Step 1: Load the Truck  
Partially load the truck. Half of a full load should be 

more than adequate for calibration purposes. 

Step 3: Measure Spread Width  
Measure the width that the material covers during spreading. 

Do this for each conveyor/auger setting you are calibrating. 

Round your numbers to the nearest half foot and record them 

in column “W” of the calibration chart (see reverse side). 

Step 2: Set Your Controls  

Gate Height: Set the gate height to its lowest practical setting (~ 2”). 

This should be kept constant throughout the calibration process. If you 

find that not enough material is dispensed with this setting, try 2.5” to 3”. 

Engine Speed: Warm the truck up and run the engine at the typical rate 

seen during spreading (approximately 2000 rpm). 

Step 5: Perform Calculations  
Go inside and calculate your discharge rate using the calibration chart for each truck speed and conveyor/auger 

setting you normally use. Refer to the reverse side of this fact sheet for calculation instructions. The formula you 

will be using is shown below: 

Step 6: Distribute Completed Calibration Cards!  
Put a copy of the calibration chart in the truck you just calibrated. Also, leave a copy of the calibration chart in 

the office so you have a copy incase the original is damaged. 

Produced in partnership with: 
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PRE -W E T T I N G ? 

Pre wetting is the process of 

coating a solid de icer with a 

liquid before it is spread on a 

roadway. 

W H Y P R E -W E T ? 

De icing chemicals must form 

a brine before they can begin 

melting ice. Pre wetting your 

chemicals accelerates the 

brine making process, which 

improves the melting action of 

the material. Pre wetting also 

reduces bounce and scatter 

of material during spreading, 

and reduces the total amount 

of de icer needed to obtain 

the desired results. 

R E D U C E D R A T E S 

If you are pre wetting, don t 

forget to reduce your applica-

tion rates accordingly. Reduc 

tions in the range of 15 20% 

are typical. 

H O W M U C H L I Q U I D ? 

A good rule of thumb is to use 

8 10 gallons of pre wetting 

liquid for every ton of de icer. 

For other chemicals, such as 

magnesium chloride, consult 

your supplier for application 

rates 

Pre-wetting 
N H B e s t M a n a g e m e n t P r a c t i c e s 

P r e -w e t t i n g L i q u i d s 
You have a few options for pre-wetting liquids. 

The most commonly used is a 23% sodium chlo-

ride brine solution. Calcium chloride at 32% solu-

tion is also used, as well as Magic Minus Zero™ 

and other patented products. 

S p r a y i n g t h e P i l e 
This is the easiest and most cost effective way 

to get started in pre-wetting. The first step is to 

spread your salt pile on a flat, impermeable 

surface. Next, spray the salt while it is spread 

out, and mix it around to ensure adequate and 

consistent liquid coverage. After the salt is suf-

ficiently covered, re-stack the salt in your stor-

age shed for later use. 

G e t t i n g S t a r t e d 
Wet the pile! There are two ways to pre-

wet your de-icing chemicals. The easiest 

way to get started with pre-wetting is to 

spread your salt pile, spray it with pre-

wetting liquid, mix it around, and re-pile it. 

More advanced truck mounted pre-wet 

systems can be installed on your trucks if 

you decide to make the investment. 

S o u r c e : W i s c o n s i n D O T T r a n s p o r t a t i o n B u l l e t i n 

Tr u c k M o u n t e d S y s t e m s 
These systems are mounted in the truck bed 

and coat the de-icer with liquid as it comes 

off the conveyor/auger onto the spinner. 

These systems have the benefit of applying 

liquid only to the material you use as you 

use it. However, these systems must be in-

stalled on every truck that will be used to 

spread pre-wetted material. 

Produced in partnership with: 
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The basic equipment used in brine making is a 
mixing tank, a holding tank, a pump, and a 
salometer.  It is recommended that brine mixing 
and storage be indoors to reduce the risk of freezing 
when temperatures are below 0o F; a circulatory 
pump may be used to reduce this risk if outdoor 
storage is the only option. If a mixing facility is not 
available or desired brine may be purchased from 
an independent vendor. DOT is currently willing to 
sell brine to the town of Windham for a pre-wetting 
trial period.    

Figure 35. Salometer 
Use the following guidelines for working with brine: 

• Salometer reading should be 88.3 for 23% solution 
• Specific gravity of 1.179 at 60° F 
• Freeze point of -5.8° F for 23% solution 
• One gallon of saturated brine contains 2.647 pounds of salt 

and weighs 10.027 poumds. 
• One gallon of water dissolves 2.991 pounds of salt to 

produce 1.13 gallons of saturated brine. 
• One ton of salt will produce 755.5 gallons of saturated brine. 
• Chemical additives can be mixed with brine to further lower 

the freeze point.  
For information about the proper storage of brine, see the Brine 
Storage and Management section. Refer to Appendix G for the New 
Hampshire Best Management Practices fact sheet on making brine.  
 
Pre-Wetting  
Pre-wetting is a term referred to a liquid deicer that is applied to a 
solid-based deicer in order to create a quicker reaction time for the 
solid deicer to begin melting snow and ice. Salt doesn’t work until it 
is in solution, so it is recommended that all dry salt be pre-wetted 
regardless of the temperature. By introducing moisture into salt prior 
to application, the results are a quicker melting action, reduced 
bounce and scatter of material, and a reduced application rate.  
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Figure 36. Ice Melting  

With a quicker 
melting action the 
application rate of 
pre-wet salt can be 
decreased by 
approximately 20 
percent over dry 
salt, which saves 
money, increases 
level of service, 
and reduces 
chloride in the 
environment.  
     
 
Pre-wetting decreases the amount of material that resides outside the 
target application area due to bounce and scatter. In a Michigan 
Highway Department study it was found that 20 percent to 30 
percent of dry salt applied was immediately removed from the target 

pavement area. 
With pre-wet 
salt already 
beginning to 
produce a brine 
it tends to 
“stick” to the 
pavement 
surface and is 
worked in by 
vehicle and 
pedestrian 
traffic. Pre- 

Figure 37. Bounce and Scatter of Salt                   wetting has 
shown to increase the performance of solid chemicals and their 
longevity on the roadway surface, thereby reducing the amount of 
materials required. (O’Keefe and Shi, 2005) 
 
Pre-wetting can be accomplished at the stockpile, in the body of a 
truck, at the spinner, and at the auger.  

 
Wetting stockpiles can be done with a liquid injector that uses 
special nozzles that inject deep into the pile, but this method is not 
readily used due to the level of management required.  The degree of 
coating on dry salt is highly dependant on the skill of the operator 
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and frequent reworking of the pile is needed. Because of leaching 
risks, all stockpiles should be covered and on an impervious pad. 

 
Another method of pre-wetting at the pile is to move the needed 
amount of dry salt into an area for mixing. Spray liquid deicer onto 
the smaller pile at the desired rate, mix, and then load into the truck.  

Figure 38. Overhead Pre-Wet Spray 
System 

Spraying truckloads is 
accomplished by spraying 
liquid chemical onto a 
loaded truck, or while 
material is being loaded 
to the truck with an 
overhead spray-bar 
system. Spraying 
stockpiles and truck loads 
is not as practical since 
granules are not 
uniformly coated and liquid may drain out of the solid material. 
Performance on the road may not be consistent throughout the route. 
 
The most efficient method is to pre-wet while salt is being 
discharged from the chute or at the spinner.  
 
Solutions for pre-wetting can include sodium chloride brine, calcium 
chloride, magnesium chloride, potassium acetate, calcium 
magnesium acetate and various agricultural products. 
 
For the UNH T2 best management practices fact sheet on Pre-
wetting please refer to Appendix H. 
 

 
 
 
 
 
 
 

Abrasives 
Abrasives (sand and fine mineral aggregates) provide temporary 
traction on roads, hills, intersections or other problem areas. 
Abrasives do not melt ice or snow. They are generally used in very 
cold temperatures when other materials are not as effective. 
Abrasives, once applied, are quickly dispersed off the road surface 
by traffic, therefore they are most beneficial in very low traffic areas.  

If pre-wetting salt is not an option then pretreated salt may be 
available for purchase from your local supplier.  It is important 
that the pre-wetted salt be stored in a covered area or within a 

building to reduce leachate and material waste. 
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upcoming weather conditions and storms. For additional 
information regarding station locations within New Hampshire 
please visit the DOT informational poster on RWIS at: 
http://www.nh.gov/dot/org/projectdevelopment/materials/researc
h/projects/documents/12323i_poster.pdf 

 

5.2.2 Pavement Temperature 
The two most critical factors that can produce a winter road hazards are 
pavement temperature and the dew point/precipitation rate. Pavement 
temperature, not air temperature, is the deciding factor for treatment type 
and duration. The pavement temperature directly effects the formation, 
development, and breaking of a bond between fallen or compacted 
precipitation and the road surface. The pavement temperature also 
determines the effectiveness of any applied chemicals.  Pavement 
temperatures can be significantly affected by the following: 

 
• Air temperature trends - may indicate what the pavement 

temperatures are likely to do. 
• Subsurface temperatures - warm subsurface temperatures 

(typically in the fall) will help pavement hold heat and keep the 
pavement temperature from dropping. During the winter and 
spring, pavement temperatures will drop quickly because the 
ground is still cold. Pavement temperatures can be considerably 
colder then the air temperature in the spring, creating frost and 
ice conditions.  

• Time of day - The amount of sunlight and the angle at which the 
sunlight hits the road will influence the pavement temperature 
and the melting effectiveness of any chemical that has been 
applied.  

• Cloud cover - Daytime cloud cover can cause pavement 
temperatures to cool. During the night, lack of cloud cover 
causes heat to escape and cooling to occur.  

• Wind speed and direction - can have either a warming or cooling 
effect. 

• Precipitation rate - the amount of precipitation; whether it is 
snow, freezing rain, or sleet that falls within a given time will 
affect the temperature of the pavement. 
 

 
 
 
 
 
 



 - 39 - 5/10/2011 

Black ice or frost will form on a very cold pavement surface when air has 
cooled to its dew point. The dew point is the saturation temperature of the 
air. The higher the dew point, the greater the moisture in the air. The lower 
the dew point, the drier the air. When the air temperature is cooled to the 
dew point, water vapor in the air will condense into either a liquid or a solid.  

 
 

 
 

5.2.3 Traffic, Road Surface, Beat 
Vehicles can affect the pavement surface in many ways. Vehicles can 
compact the snow, abrade it, displace it or disperse. Heat from tire friction, 
engines, and exhaust can add measurable heat to the pavement surface. 
Vehicle action and road surface can influence, both positively and 
negatively, the effectiveness of snow and ice control.  The volume of 
vehicle traffic should be considered when establishing levels of response.  

 
Road surfaces such as asphalt, porous pavement, or gravel and locations 
such as intersections, bridges, shaded areas, steep grades, sharp curves, 
on/off ramps, and areas near high traffic facilities should be given special 
consideration along with areas prone to snow drifting or that experience 
sudden icing.  
 
Have efficient and effective beats planned for your staff and prepare 
procedures for call outs and call backs. Have a description of beat length, 
the average time to run the beat along with the amount of chemical needed 
to complete it. 

 
Road variables to take into consideration include:  

• Geometrics – bridge decks, steep grades or sharp curves will 
influence the application rate required.  

• Cold Spots – Cold spots at higher elevations or in shaded areas 
may require application and treatment techniques that are 
different from the rest of the route.  

• Pavement Surface – surface consistency and variation will affect 
the types of equipment and techniques used.  

• Lanes – the number of lanes being treated will effect the cycle 
time of the beat. 

• Speed – truck speed will vary considerably due to traffic, 
buildings, pedestrians, and road type. 

• Time of day – The amount of sunlight and the angle at which the 
sunlight hits the road.  

 
 

It is essential to know the current pavement temperature, dew point, 
and weather forecast to accurately treat snow and ice problems. 



NH Road Salt Application Rates for Deicing Parking Lots

(Pounds per 1000 sq.ft.)

Salt Prewet/ 

Pretreated with 

salt brine

Salt Prewet/ 

Pretreated with 

other blends

Dry salt Winter sand

Snow
Plow, treat 

intersections only
4.5 4 4.5

Not 

recommended

Frz. Rain Apply chemical 5.75 5.25 6.5
Not 

recommended

Snow
Plow and apply 

chemical
5.75 5.25 6.5

Not 

recommended

Frz. Rain Apply chemical 6.5 5.75 7
Not 

recommended

Snow
Plow and apply 

chemical
5.75 5.25 6.5

Not 

recommended

Frz. Rain Apply chemical 6.5 5.75 7
Not 

recommended

Snow
Plow and apply 

chemical
5.75 5.25 6.5

Not 

recommended

Frz. Rain Apply chemical 7 6.5 8.25 10.5

Snow
Plow and apply 

chemical
5.75 7.5 9.5

Not 

recommended

Frz. Rain Apply chemical 7 7.5 10 10.5

Snow
Plow and apply 

chemical
7.5 7.5 9.5

Not 

recommended

Frz. Rain Apply chemical 8.75 7.5 10 10.5

15 - 20 ↓
Snow or Frz. 

Rain

Plow and apply 

chemical
8.25 7.5 10 10.5 for frz. Rain

0 to 15 ↑↓ Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended
10

Not 

recommended

13 and spot-

treat as needed

< 0 Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended
23

Not 

recommended

13 and spot-

treat as needed

Pavement 

Temp. (°F) 

and Trend 

(↑↓)

Weather 

Condition

Maintenance 

Actions

Application Rate (lbs/per 1000 sq.ft.)

>30 ↑

25 - 30 ↑

25 - 30 ↓

20 - 25 ↑
Snow or frz. 

Rain

Plow and Apply 

chemical

30 ↓

These rates are based on road application guidelines (Mn Snow & Ice Control Field Handbook,

Manual 2005-1). Develop your own application rates by adjusting your current rates incrementally downward

toward these guidelines. Where temperature categories overlap, select the rate most applicable to your situation.

6.5 8.25 10.5 for frz. Rain

20 - 25 ↓

15 - 20 ↑

Table 19. Application Rates for Deicing

7



NH Road Salt Application Rates for Deicing Roads

(Pounds per Lane Mile)

Salt Prewet/ 

Pretreated with 

salt brine

Salt Prewet/ 

Pretreated with 

other blends

Dry salt Winter sand

Snow
Plow, treat 

intersections only
150 125 150

Not 

recommended

Frz. Rain Apply chemical 175 150 200
Not 

recommended

Snow
Plow and apply 

chemical
175 150 200

Not 

recommended

Frz. Rain Apply chemical 200 175 225
Not 

recommended

Snow
Plow and apply 

chemical
200 175 225

Not 

recommended

Frz. Rain Apply chemical 225 200 225-275
Not 

recommended

Snow
Plow and apply 

chemical
250 200 275

Not 

recommended

Frz. Rain Apply chemical 275 250 275-300 450

Snow
Plow and apply 

chemical
275 250 300-325

Not 

recommended

Frz. Rain Apply chemical 300 275 325-400 450

Snow
Plow and apply 

chemical
300 275 325

Not 

recommended

Frz. Rain Apply chemical 300-375 275-350 325-400 450

15 - 20 ↓
Snow or Frz. 

Rain

Plow and apply 

chemical
325 300 350 450  for frz. Rain

0 to 15 ↑↓ Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended
300-350

Not 

recommended

600 and spot-

treat as needed

< 0 Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended
350-500

Not 

recommended

600 and spot-

treat as needed

Manual 2005-1). Develop your own application rates by adjusting your current rates incrementally downward

toward these guidelines. Where temperature categories overlap, select the rate most applicable to your situation.

275 275-300 450 for frz. Rain

20 - 25 ↓

15 - 20 ↑

Table 19. Application Rates for Deicing

275

25 - 30 ↑

25 - 30 ↓

20 - 25 ↑
Snow or frz. 

Rain

Plow and Apply 

chemical

These rates are based on road application guidelines (Mn Snow & Ice Control Field Handbook,

30 ↓

Pavement 

Temp. (°F) 

and Trend 

(↑↓)

Weather 

Condition

Maintenance 

Actions

Application Rate (lbs/per lane mile)

>30 ↑

http://www.unh.edu/erg/cstev/
http://www.pahotmix.org/PDF/porous1.pdf
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means that when mixed with water, depending on the concentration, 
it will lower the temperature at which the solution freezes. Solid 
sodium chloride loses it effectiveness (has difficulty going into 
solution) when temperatures fall below 15° F. Applications of dry 
salt below this temperature, even at high rates, will not result in 
snow or ice melting; therefore, it is critical that salt is applied at the 
appropriate pavement temperature. The average cost of NaCl is 
$58/ton or about $0.07 a gallon for 23.3 percent brine solution. 
 
Dry salt that is applied directly to roads does not all remain in the 
targeted application area. The salt grains bounce and scatter after 
being applied and are blown off the pavement surface. With less salt 
retained on the road additional treatments or higher than needed 
application rates are required.  For best effect with the least 
environmental impact salt should be pre-wetted with brine rather 
than applied in dry form. Refer to Appendix F for additional 
information regarding how salt works and Appendix H on pre-
wetting salt. 

  
Other Chlorides 
Calcium(CaCl) and magnesium chloride(MgCl) are often used as 
salt alternatives; however, they have the same impact on water 
quality since they both contain chlorides. These chemicals work 
differently than salt in that they do not require heat energy to go into 
a solution; instead they give off heat when they go from a solid into 
a solution. Their main benefit is having lower eutectic temperatures, 
providing more melting power at lower temperatures. They are more 
effective in dry, cold conditions as compared with salt.  It is not 
recommended that they be applied at high application rates or when 
pavement temperatures are above 28 degrees Fahrenheit due to an 
increase in slippery road conditions. They are both corrosive and 
may contain corrosive inhibitors. The cost associated with making 
brine using Mg chloride averages between $0.45-$0.75/gal and for 
Ca chloride the cost of brine is around $0.82/gal and $250/ton for 
flake. 
 
Alternative De-Icers 
Environmental impacts associated with the selection of alternative 
deicers should be considered. Road salt alternatives are primarily 
proprietary and are not well documented in scientific literature. 
Available data is limited, particularly regarding long-term 
environmental impacts.  
 
Most agricultural by-products are not as good at melting ice; 
however, they do slow the formation of ice crystals, making them 
good for anti-icing and pre-treating. Some agricultural byproducts 
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have freezing points near -30° F. They are less corrosive than many 
conventional materials. Most products are derived from the 
processing of grains or other agricultural products. They have a 
higher cost associated with them and most often are mixed with 
products such as magnesium chloride.  

 
Table 7. Generalized Environmental Concerns for Chloride Alternatives 

 Product  Chemical 
Formula General Information  Environmental Concern 

Calcium 
Magnesium 
Acetate 
(CMA)  

CaMgAc 
powder, crystal, pellet or liquid, 

non-corrosive, cost around 
$1,000/ton or $1.30/gal  

Organic content leading to 
BOD 

Potassium 
Acetate 
(KA) 

KAc 
liquid, non-corrosive, 50% 
concentration cost around 

$3.00/gal 

Organic content leading to 
BOD 

Agricultural 
By-Products  N/A 

mostly proprietary, can be derived 
from corn, beet, alfalfa, alcohol, 

grains, or molasses. Less 
corrosive, lowers freeze point, 
generally not good at melting 

alone.  Avg cost $1.00/gal 

Organic content leading to 
BOD, Heavy Metals, 

nutrient enrichment by 
phosphorus, nitrogen 

Urea (Urea, 
Ammonia) 

Urea, 
Ammonia 

fertilizer with high nitrogen 
content, corrosive, cost around 

$350.00/ton 

Rapid break down and 
release of Ammonia, 

Fertilizer leading to nutrient 
enrichment, algae blooms 

and BOD  
 
 
Since Dinsmore Brook flows into Cobbetts Pond and Cobbetts Pond 
is impaired for dissolved oxygen saturation and total phosphorus, 
agricultural by-products are not recommended, except in small 
quantities to pre-wet salt.  
 
Addition of organic compounds (e.g., acetate or mixed organic 
matter from biomass) may cause deoxygenation in the water, which 
in turn could cause the release of potentially harmful substances such 
as heavy metals into the groundwater and could be a cause of taste 
and odor problems (NCHRP, 2004). 

 
Brine 
Using brine is the most cost effective way to anti-ice or pre-wet. 
Brine is widely used in other states because it is easy to produce, 
economical and effective for events occurring at moderate or 
subfreezing temperatures. There are many types of products that are 
used to make brine such as sodium chloride (NaCl), magnesium 
chloride (MgCl), potassium acetate(KA), calcium magnesium 
acetate(CMA) as well as proprietary blends. Each product has its  
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WD-DWGB-22-30 2019 
 

Storage and Management of Deicing Materials 
 

Storage and management of deicing material can be a source of contamination of surface water and 
groundwater, causing a violation of state water quality standards. These salt-based products dissolve in 
precipitation and either infiltrate though the ground surface to groundwater, or run off into surface water. 
Salt that infiltrates the subsurface at significant concentrations can also react with the soils and release 
metals into groundwater and surface water at concentrations that exceed water quality standards. 
 
The term “deicing material” used here refers to deicing salts, and may include any of the following in 
either solid or liquid form: sodium chloride (often called rock salt), potassium chloride, calcium chloride, 
magnesium chloride, and other mixtures that contain salts (chlorides) including mixtures with abrasives, 
such as sand, cinder, slag, etc. 

 
Need for Proper Management  
Due to their high potential for causing groundwater and surface water pollution, salt storage facilities 
should not be placed in environmentally sensitive areas. The best strategy to prevent pollution from 
deicing materials and the associated liability is to use and store these materials responsibly. Facilities 
should develop good housekeeping practices to minimize loss and waste during the delivery, storage, 
loading and management of deicing materials. 
 
Existing and new facilities that operate without impermeable surfaces and infiltrate brine to the ground 
or groundwater need to register with the New Hampshire Department of Environmental Services 
(NHDES) under Env-Wq 402, Groundwater Discharge Permit and Registration Rules. This is a free 
registration and is a method of tracking potential contaminant sources. If there are sensitive receptors 
nearby, some sites may be required to monitor drinking water wells and/or the groundwater. The 
registration form can be found at the Groundwater Discharge Permitting and Registration program page. 
 
Best management practices (BMPs) for locating a new deicing materials storage facility should include 
the following: 
 

 The facility should be located in an area that is not environmentally sensitive. Avoid areas where 
there are wells, reservoirs, or within the footprint of stratified-drift aquifers. 

 The facility should be located on a flat site away from surface water and wetlands. 
 Site drainage should be designed to direct clean stormwater away from the operations and 

storage areas in order to keep the stockpiles as dry as possible. 
 Drainage that is contaminated with salt should be directed to a sewage treatment plant (subject 

to municipal approval), collected for use in pre-wetting activities or sent for proper disposal.  
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Structures and Work Areas 
Ideally deicing material storage facilities should be completely enclosed, with storage and working areas 
on impervious surfaces such as asphalt or coated concrete. There should be stormwater drainage 
controls to prevent runoff water and snow melt from contacting or running through loading and material 
storage areas. Overhead cover to protect material from exposure to snow and rain should be installed to 
minimize runoff and inventory loss. A fixed roof is preferred over a tarp, because it is very difficult to 
keep storage piles completely covered with tarps during winter months and storm events. 
 
Buildings should have concrete foundations and can be designed using dome, barn, or fabric style 
structures. For more information on constructing salt storage units, calculating how much space is 
needed for storage, and salting practices, see the Salt Institute’s publications at www.saltinstitute.org.  
The Salt Storage Handbook contains tables that indicate how much space is required to cover different 
height piles, and provides surface areas of exposed salt piles, to help in calculating number and size of 
tarps for temporarily covering salt piles.  

The following BMPs should be considered when storing and managing deicing materials. 
 
 Storage Structures 

 All salt and sand/salt mixtures should be stored on pads of impermeable asphalt or concrete. 
Storage and loading areas should have an impermeable floor constructed of asphalt, concrete 
or other suitable material that extends around the buildings and work area exterior. The area 
should be sloped away to prevent stormwater from entering the loading areas or structure.  

 Concrete pads and walls should be treated to prevent concrete deterioration (spalling). 

 Structure hardware should be galvanized and concrete block buildings should be waterproofed 
inside.  

 If using a three-sided building, the exposed salt at the open end should be covered. 

 Stormwater and snowmelt runoff should be properly controlled. Building floors and storage pads 
should be sloped to prevent ponding and allow any water to drain away from the storage piles. 

 
On-Site Management: Delivery/Handling/Loading 

 All sand and sand/salt mixtures temporarily out in the open should be covered to prevent salt 
from being washed or blown from the pile. 

 If a permanent under-roof work area is not possible, then storage and handling activities should 
be conducted on impermeable (bituminous) pads. Any deicing materials left outdoors should be 
completely covered with waterproof tarpaulins.  

 All surplus materials must be removed from the site when winter activity is finished. 

 Working areas should be bermed and sloped to allow snow melt and stormwater to drain away 
from the area. In some cases, it may be necessary to channel water to a collection point, such as 
a sump, holding tank, or lined basin for collection. 

 Storage and distribution should only be conducted during the fall/winter season. 

 Spreaders should not be overloaded such that material spills off the vehicle. A plan for loading 
operations to prevent overfilling vehicles and eliminating material spillage during transportation 
should be developed and implemented. 

 Salt spilled at the storage yard and loading areas should be collected and returned to the storage 
pile. 

 Annual inspection and repairs should be carried out prior to the start of each season. Ongoing 
inspection of storage structures, work areas, and deicing liquid storage tanks should be carried 
out during the season.  

 Solid bagged materials should be stored securely, indoors if possible. 

http://www.saltinstitute.org/
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 Spreaders should only be washed at a location where the wash water is properly managed. (See 
NHDES fact sheet WD-DWGB-22-10 Management of Vehicle Wash Water.)  

 Liquid storage tanks should be designed such that a plumbing failure will not result in release of 
the contents. Backflow prevention may be necessary on some plumbing applications. 

 Liquid storage tanks should be protected from impact from vehicles moving about the yard and 
be located such that spilled material can be contained and retrieved in the event of a tank or 
piping failure. Secondary containment should be provided around large liquid storage tanks.  

 
Brine Storage and Management  
In recent years, brine has been used on roads prior to storms as an effective ice preventative, reducing 
the amount of deicing materials needed during a storm event. The water that runs off storage and 
loading areas can be collected into watertight tanks or lined basin(s) and re-used in pre-storm wetting of 
roads. Any brine storage should be designed with inert materials that are compatible with salt. 
 
Brine stored using holding tanks must be managed so that there are no releases to drains, groundwater 
or surface waters. If there is a floor drain in a building where brine is stored, it must be connected to a 
municipal sewer system (with the approval of the local authority), routed to a registered holding tank or 
permanently sealed. (see fact sheet WD-DWGB-22-8 Holding Tanks for Floor Drains)  
 
Storage ponds or collection basins used for brine storage must be lined and must not receive runoff from 
areas other than the storage and operations areas. The basin itself must be impermeable to prevent 
infiltration of the collected water into the ground. The basin may need a roof or cover to reduce the 
accumulation of snow and rain water. The collection of this runoff water would only be necessary during 
the winter maintenance months (November through March). During the remaining seven months of the 
year, the non-brine stormwater can be redirected from the brine storage to a natural discharge point. 
 
The preferred management option for any brine collected is for use as a pre-wetting agent for roads 
prior to winter storms. The release of this collected water to the ground, groundwater, or a stormwater 
system during operation or at season’s end is not permissible and as a consequence, this type of runoff 
management may require disposal of the brine by one of the following methods: (1) discharge directly to 
a publicly owned treatment works (POTW) with local approval; (2) pumping and transporting the salt 
water to a POTW system by tank truck; (3) evaporation; or (4) treatment to remove salt and on-site 
discharge under a Nondomestic Wastewater Registration. 
 
References: 
Salt Institute  
Michigan Department of Environmental Quality Salt and Brine Storage Guidance 
Guide to Salt Storage Requirements for Small Commercial Snow Removal Services 
Environnent Canada  
Best Management Practices for Salt Use on Private Roads, Parking Lots & Sidewalks 
SIMA (Snow & Ice Management Assoc.)  
 
For More Information 
Please contact the Drinking Water and Groundwater Bureau at (603) 271-2513 or by email at 
dwgbinfo@des.nh.gov   
 
 

Note: This fact sheet is accurate as of June 2019. Statutory or regulatory changes, or the availability of additional 
information after this date may render this information inaccurate or incomplete. 

http://www.saltinstitute.org/
http://www.michigan.gov/deq/
http://www.ec.gc.ca/nopp/roadsalt/en/index.cfm
http://www.ec.gc.ca/nopp/roadsalt/en/index.cfm
http://www.sima.org/
http://www.sima.org/
mailto:dwgbinfo@des.nh.gov


 - 31 - 5/10/2011 

 
Figure 25: Graphic of Home-Made Brine Unit 

 http://www.iowadot.gov/maintenance/images/equipment/truck_back.jpg 

 

5.1.4 Calibration  
During winter operations, changes may occur in mechanical linkages, 
hydraulic systems and other components. Yearly calibration of equipment 
allows for better control of application rates for various gate 
height/openings. Gate height or gate openings should be adjusted to spread 
the desired chemical application rate for each set of unique conditions. Re-
calibration should be done if any changes are made to the equipment or if a 
different deicing material is used. In addition to manufacturer specifications, 
see Appendix B for Hydraulic-Run Spreader Calibration and Appendix C 
for Pony Motor-Run Spreader Calibration.  Keep a record of the calibration 
results with the vehicle and refer to it for the application settings 
recommended for the various weather conditions. 

5.1.5 Storage and Site Management 
In addition to managing how salt is applied to parking lots and roadways, it 
is also important to manage how dry salt, pre-wet salt, salt brine, salt/sand 
mixtures, and snow piles are stored and handled. This section was adapted 
from DES Fact Sheet WD-DWGB-22-30.  
 
Chloride storage facilities can contribute to both surface and ground water 
contamination. The location of a storage facility should not be in an area 
that is environmentally sensitive. Avoid areas where there are wells, 
reservoirs, or within the footprint of stratified drift aquifers.  
 
Ideally deicing material storage facilities should be completely enclosed, 
with storage and working areas on impervious surfaces such as asphalt or 



 - 32 - 5/10/2011 

coated concrete. Buildings should have concrete foundations and can be 
designed using dome, barn, or fabric style structures.  
 
Figure 26. Improper Site Management  

There should be storm water 
drainage controls to prevent 
runoff water and snow melt 
from contacting or running 
through loading and material 
storage areas. Overhead 
cover to protect material 
from exposure to snow and 
rain should be installed to 
minimize runoff and 
inventory loss. A fixed roof 
is preferred over a tarp, 

because it is difficult to keep storage piles completely covered with tarps 
during winter months and storm events. 
 
As a general practice, site drainage should direct clean storm water away 
from the operations and storage areas in order to keep the stockpiles as dry 
as possible. In new facilities or facilities that are being retrofitted drainage 
that is contaminated with salt should be directed to a sewage treatment plant 
(subject to municipal approval), collected for use in pre-wetting activities or 
sent for proper disposal.  

 
Salt Storage Structures 
• All salt and sand/salt mixtures should be stored on pads of 

impermeable asphalt or concrete. Storage and loading areas 
should have an impermeable floor constructed of asphalt, 
concrete or other suitable material that extends around the 
buildings and work area exterior. The area should be sloped 
away from the structure to prevent storm water from entering the 
loading areas or structure. 

• Concrete pads and walls should be treated to prevent concrete 
deterioration. 

• Structure hardware should be galvanized and concrete block 
buildings should be waterproofed inside. 

• If using a three sided building, the exposed salt at the open end 
should be covered. 

• Storm water and snowmelt runoff should be properly controlled. 
Building floors and storage pads should be sloped to prevent 
ponding and allow any water to drain away from the storage 
piles. 
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 Figure 27.  

Town of Derry NH  
Salt Storage 

 
 
 
 
 
 
 
 
Brine Storage and Management 
In recent years brine has been used on roads prior to storms as an 
effective ice preventative, reducing the amount of deicing materials 
needed during a storm event. The water that runs off storage and 
loading areas can be collected into watertight tanks or lined basin(s) 
and reused. Any brine storage should be designed with inert 
materials that are compatible with salt. 
 
Brine stored in holding tanks must be managed so that there are no 
releases to drains, groundwater or surface waters. If there is a floor 
drain in a building where brine is stored, it must be connected to a 
municipal sewer, routed to a registered holding tank or permanently 
sealed. For the NHDES fact sheet on floor drains refer to Appendix 
D. 
 
Storage ponds or collection basins used for brine storage must be 
lined and must not receive runoff from areas other than the storage 
and operations areas. The basin itself must be impermeable to 
prevent infiltration of the collected water into the ground. The basin 
may need a roof or cover to reduce the accumulation of snow and 
rain water. The collection of this runoff water would only be 
necessary during the winter maintenance months (November through 
March). During the remaining seven months of the year, the non-
brine stormwater can be redirected from the brine storage to a 
natural discharge point. 

 
The preferred management option for any brine collected is for use 
as a pre-wetting agent for roads prior to winter storms. The release 
of this collected water to the ground, groundwater, or a stormwater 
system during operation or at season’s end is not permissible and as 
a consequence, this type of runoff management may require disposal 
of the brine by one of the following methods: 

1) Discharge directly to a publicly owned treatment works 
(POTW) with local approval;  
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2) Pumping and transporting the salt water to a POTW system 
by tank truck;  

3) Evaporation; or  
4) Treatment to remove salt and onsite discharge under a 

Nondomestic Wastewater Registration. 
 
All liquid storage 
tanks should be 
protected from impact 
by vehicles moving 
about the yard and be 
located such that 
spilled material can 
be contained and 
retrieved in the event 
of a tank or piping 
failure. Secondary    Figure 28. Proper Brine Storage  
containment should be provided around large liquid storage tanks. 
 
Snow Storage and Disposal 
The environmental effects of disposed snow result from high levels 
of sodium chloride, sand, debris and contaminants from automobile 
exhaust. It is the debris contained in plowed snow that makes it 
illegal to dump snow directly in water bodies. RSA 485-A:13,I(a) 
prohibits discharging wastes to surface waters without a permit. 
Groundwater is sensitive to snow dumping due to the high levels of 
sodium chloride in plowed snow. RSA 485-C:12 prohibits the sitting 
or operation of snow dumps within classified wellhead protection 
areas. 
         Figure 29. Snow Storage and Disposal 
The following 
guidelines are designed 
to select safe places to 
dump plowed snow.   
Snow dumps are kept 
out of water bodies due 
to the litter and debris 
content. Litter and 
debris do not belong on 
the land surface either; 
after the snow melts, all 
litter and debris must be collected and disposed of properly. 

• Disposed snow should be stored near flowing surface waters, 
but at least 25 feet from the high water mark of the surface 
water. 
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• A silt fence or equivalent barrier should be securely placed 
between the snow storage area and the high water mark. 

• The snow storage area should be at least 75 feet from any 
private water supply wells, at least 200 feet from any 
community water supply wells, and at least 400 feet from any 
municipal wells. (Note: Snow storage areas are prohibited in 
wellhead protection areas [class GAA groundwater].) 

• All debris in the snow storage area should be cleared from 
the site prior to snow storage. 

• All debris in the snow storage area should be cleared from 
the site and properly disposed of no later than May 15 of 
each year the area is used for snow storage. 

 
 
Onsite Management: Delivery/Handling/Loading 
• All sand and sand/salt mixtures temporarily out in the open 

should be covered to prevent salt from being washed or blown 
from the pile. 

• If a permanent covered work area is not possible, then storage 
and handling activities should be conducted on impermeable 
(bituminous) pads. Any deicing materials left outdoors should be 
completely covered with waterproof tarpaulins. 

• All surplus materials must be removed from the site when winter 
activity is finished. 

• Working areas should be bermed and sloped to allow snow melt 
and stormwater to drain away from the area. In some cases, it 
may be necessary to channel water to a collection point, such as 
a sump, holding tank, or lined basin for collection. 

• Storage and distribution should only be conducted during the 
fall/winter season. 

• Spreaders should not be overloaded such that material spills off 
the vehicle. A plan for loading operations to prevent overfilling 
vehicles and eliminating material spillage during transportation 
should be developed and implemented. 

• Salt spilled at the storage yard and loading areas should be 
collected and returned to the storage pile. 

• Annual inspection and repairs should be carried out prior to the 
start of each season. 

• Ongoing inspection of storage structures, work areas, and deicing 
liquid storage tanks should be carried out during the season. 

• Solid bagged materials should be stored securely, indoors if 
possible. 

• Spreaders should only be washed at a location where the wash 
water is properly managed. Please refer to Appendix L for The 
DES fact sheet on the Management of Vehicle Wash Water. 
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• Liquid storage tanks should be designed such that a plumbing 
failure will not result in release of the contents. Backflow 
prevention may be necessary on some plumbing applications. 

 
 

5.2 Information: Evaluate and Monitor Conditions 
Knowing current and expected conditions is essential for planning snow and ice 
control operations. Weather and road conditions change constantly and must be 
monitored. The decision to initiate treatment can only be made if accurate 
information is available. Treatment options chosen should be modified as necessary 
to address road conditions as they develop.  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Information can be obtained from local, state, and national weather and road 
services. Access to information can be obtained by phone, radio, internet radar 
forecasting services, RWIS data, and by truck mounted or hand-held pavement 
temperature sensors. Private weather and road condition forecasting services are 
also available by contract at a cost to the subscriber. 
 
Truck mounted and hand-held infrared pavement temperature sensors are critical 
tools for operators because they provide real-time data and allow for application 
rate adjustments to be made accordingly.  
 
Communication among operators and law enforcement officials can assist in 
making snow and ice management decisions. 

 

Monitor and evaluate the following information to assist in making the 
right treatment decision: 
 

• Start and end times of precipitation 
 

• Type of storm, precipitation type and amount expected, wind, 
intensity 

 
• Pavement, ambient and dew point temperatures and trends 

 
• Road conditions and surfaces 

 
• Post-storm forecast 

 
• Traffic and accident information 


