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Legal Notices:  
 
These are General guidelines used by the Londonderry, NH Public Works and Engineering 
Department. Each decision to apply de-icing, anti-icing, and pre-treatment materials is made in 
accordance with the Town of Londonderry’s Winter Maintenance Snow and Ice Control Policy 
and based on particular weather conditions, past experience, and the availability of resources and 
therefore may not adhere strictly to this plan. 
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1.0 Introduction 
 
Beaver Brook has been identified as impaired by the New Hampshire Department of 
Environmental Services (NHDES) and the US Environmental Protection Agency (EPA) for 
chloride concentrations that exceed state water quality standards. NH DES has completed a Total 
Maximum Daily Load (TMDL) analysis to quantify pollutant reductions needed to meet the state 
water quality standards for chlorides.  
 
 
In order to meet water quality standards, significant reductions from current chloride loading are 
required. The Town of Londonderry has agreed to work towards the reduction of the amount of 
chlorides applied during snow and ice removal operations while maintaining the town’s roadway 
system in accordance of the Town’s Winter Maintenance Snow and Ice Control Policy (see 
Appendix A).  See Appendix B for a copy of the approved Municipal Resolution stating same. 
This salt reduction plan will serve as a scope of work for implementation of salt reduction 
efforts..  
 
Beaver Brook is a 4.86 mile stream segment located in Auburn, Chester, Derry, and 
Londonderry, NH. The associated watershed is 30.33 square miles and is located in the vicinity 
of the I-93 Corridor from Massachusetts to Manchester. (See figure 1).  
 
 
 

 
                                                               Figure 1: Beaver Brook Watershed1 

                                                
1 Photo Credit: NHDES TMDL 2008 
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The Town of Londonderry currently maintains total of 184.39 miles of public roads2, and 25.753 
acres (1,078,247sq ft) of parking lots throughout the town. 
Londonderry is responsible for winter maintenance of 77.91 lane miles3 (38.955 road miles) of 
town owned roads within the Beaver Brook watershed. Londonderry also maintains 2 municipal 
parking lots3 (2.395 Acres = 105,072 Sq. Ft.) within the Beaver Brook watershed.  
 
Within the Beaver Brook watershed New Hampshire Department of Transportation (NHDOT) is 
responsible for winter maintenance operations on a segment of I-93, section of Rte 102, section 
of Rte 28, small sections of Rte 128, Peabody Row as well as state parking lot at Exit 4 
(including driveway).  
 
Roadways and parking lots which are not maintained by Town of Londonderry 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 land owners. Within the watershed and within 
the municipal boundaries of Londonderry there are 16.084 lane miles2 (8.042 road miles) of 
private roads, 141.91 acres of parking lots4, and 7.25 miles of parking lot driveways3. 
 

The goal for the Salt Reduction Plan (SRP) is to provide procedural framework for the Town of 
Londonderry to continuously strive to improve winter maintenance operations while effectively 
and efficiently using road salt during snow and ice removal operations. New practices, 
mechanical upgrades, outreach and awareness activities contained within this plan are intended 
to reduce the amount of road salt applied thus working towards decreasing chloride loading to 
the watershed and meeting the required TMDL. 
 
2.0 Plan Development  

 
Londonderry will provide winter maintenance to town roadways, parking lots and sidewalks in 
accordance with Londonderry’s Winter Maintenance Snow and Ice Control Policy (see 
Appendix A) while striving to minimize adverse impacts to the environment. These efforts will 
be met by:  
 

 Adhering to the procedures contained within this SRP  
 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 SRP as needed to incorporate new 

technologies or changes in procedures.  
 
The SRP 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 tax payers the town will participate in the I-93 
Watersheds municipal salt reduction program developed in 2008 by the NHDOT in cooperation 
with the FHWA. The program will administer a reimbursement process to assist towns with 

                                                
2 Source: NHDOT 2010 Road Centerline File 
3 Source: NHDOT 2010 Road Centerline File 
4 Plymouth State University Parking Lot Study 
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implementing TMDL load reductions. This SRP has been prepared in partial fulfillment of 
program requirements to address chloride load reductions to meet TMDL.  
 
3.0 Winter Maintenance Overview 
 
Documenting the current winter maintenance program in Londonderry is essential to 
understanding mechanisms in which actions for chloride reduction can take place. The summary 
below provides detail on paved surface maintained, material usage, application rates.  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 Drainage Clearing  
Snow & Ice Removal  

 
 
The Town of Londonderry currently maintains total of 184.39 miles of public roads5, and 25.753 
acres (1,078,247sq ft) of parking lots throughout the town. The table below details municipally 
maintained parking lots town wide which are maintained accordingly to Town’s  Winter 
Maintenance Snow and Ice Control Policy. 
 

Table 2: Town Maintained Parking Lots 
Facility Area of Parking (Square Ft) Total 

 Paved Gravel  
High School 236,328 67,933 304,260 

Matthew Thornton School 112,282  112,282 
Middle School 175,209  175,209 
Nelson Field6  90,712  90,712 
North School 95,676  95,676 
Senior Center 91,527  91,527 
South School6 14,360  14,360 

Town Hall 123,056  123,056 
South Fire 92,390  92,390 

Central Fire 28,134  28,134 
Total 1,078,247 67,933 1,146,180 

 
 
Londonderry roads have been classified as collector and local roads based on the average daily 
traffic.  As a general guideline (as per the Town’s Winter Maintenance Snow and Ice Control 
Policy),   heavily traveled roadways are given first priority.  The Town attempts to maintain 
other town roadways during a snowstorm.  Sometimes, however, conditions or other factors 
dictate that snow removal on other town roads is not necessarily shoulder-to-shoulder.  Appendix 
C contains a plow route map. 

                                                
5 Source: NHDOT 2010 Road Centerline File 
6 Within the Beaver Brook Watershed 
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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 D. 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.  
 

 
Table 3: Annual Town Wide Material Usage Summary 

Material 2008/2009 10 Year Average 
Solids   
Rock Salt (NaCl) 3918             Tons 4,143.8           Tons 
Sand 4734             Tons 4,262.0           Tons 

 
The town wide salt application rates are currently set at approximately 300 lb/lane mile. 
 
 
 
4.0 Proposed Best Management Practices (BMPs) 
 
4.1 Equipment Upgrade Pilot: Prewetting, Ground Speed Oriented Spreaders & 
Pavement Temperature Sensors. 

 
Pre-TMDL:  Currently the Town of Londonderry is not using prewetting, or ground speed 
oriented spreaders. The town does apply chemical (straight salt and sand/salt mix)/prior to and 
during storm events to reduce the potential for ice/pavement bonding. The Town has documented 
salt reductions in other areas of the town by using an underbelly (dump/spreader combination) 
discharge spreaders, and intends to implement this technology coupled with salt prewetting 
systems, and ground speed oriented spreaders to achieve even greater reductions. For 
comparison, provided in Appendix E are selected sheets showing salt usage using an underbelly 
discharge, and traditional rear discharge spreader units. It should be noted that these trucks each 
have approximately 20 mile routes. 
 
Post-TMDL: Londonderry did not adopt prewetting or ground speed oriented spreaders after the 
TMDL reports were published. 
 
Proposed BMP: The town will purchase a new 6 wheel dump truck with underbelly 
(dump/spreader combination) discharge spreader also to be equipped with a sprayer to prewet 
salt  and a ground speed oriented spreader. Londonderry will conduct a prewetting pilot to 
evaluate its use for salt reduction on municipally maintained roads within the watershed. This 
will give the town the ability to evaluate effectiveness and refine application rates and usage on a 
limited scale to determine if prewetting is appropriate for a wider usage. The DOT recommended 
application rates in conjunction with prevailing industry documentation will be used as a 
baseline for evaluation. The trial will primarily be focused on one of four plow routes of 
municipally maintained roads within the Beaver Brook watershed. In addition to the prewetting 
equipment the truck will be equipped with a pavement temperature sensor 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. 
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Londonderry will conduct field trials with this equipment throughout the winter season. During 
the trials each element will be evaluated for salt reduction, ease of use, reliability, lifecycle costs, 
and driver adoption. 
 
Equipment/Materials Needs: To facilitate the pilot Londonderry is anticipating purchasing of 
Salt Brine from NHDOT at a price to be determined prior to the winter season. The town will 
work with NHDOT to ensure that brine can be purchased on a schedule which will not present a 
burden to either organization. Londonderry will also take advantage of NHDOT’s knowledge 
base relative to application rates and best practices to aid in the success of the trial. 
 
A new underbelly discharge 6-wheeled dump truck will be purchased to be used as a platform for 
new equipment. New prewetting, and groundspeed oriented spreading equipment will be 
purchased to be installed on the new 6-wheeled dump trucks. This new equipment will include:     
 

 New 6 wheel dump truck: 6 wheel dump capable of underbelly discharge 
spreading.  Specifications will be similar to existing Londonderry trucks. 

 
 Spreader Control Unit: Controller with the ability to calibrate and accurately 

dispense material regardless of vehicle speed. The controller will include the 
ability to control pre-wetting equipment, ground speed oriented spreaders, and 
temperature sensor data. The unit will allow management to set application rates 
which will automatically change with vehicle speed and ground temperature. 
Prescribed application rates may only be changed with an administrative 
password. Londonderry may not use the full capacity of the control units in the 
first winter season, however it will be advantageous for future funding rounds to 
have this equipment in place to receive potential new equipment upgrades. 
 

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

 In-Cab Air/Pavement Temperature Sensor: Unit will provide air and pavement 
temperature readings on an in-cab display and integrate into the spreader control 
unit. 
 

 Electronically Controllable Hydraulic Valves: Necessary to allow the 
controller to adjust auger and spinner speeds. 
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Estimated Reduction: The first year reductions estimated in table 4 below are conservatively 
estimated at 5%. These reductions are only resulting from equipment upgrades. Londonderry 
acknowledges that these reductions alone are insufficient to meet TMDL requirements.  
 

Table 4: Pre-Wetting Pilot Estimated Reductions 
Watershed Existing 

Imports7 
Estimated 
Reduction 

Estimated 
Reduction 

Estimated 
Reduced 
Imports 

TMDL 
Allocation 

 Tons/Year Percent Tons/Year Tons/Year Tons/Year 
Beaver Brook 854.47 5% 42.72 811.74 719.4 

 
 
4.2 Calibration Procedures 
 
Pre-TMDL:  Londonderry periodically performs calibrations of municipal spreaders. 
 
Post-TMDL: Londonderry did not modify its calibration procedures or schedule post-TMDL. 
 
Proposed BMP: Londonderry will calibrate each spreader unit prior to the winter season using 
manufacturer information. Calibrated settings will be logged in a master sheet, and stored inside 
the vehicle. Prior to each storm each truck will be checked to verify that settings are calibrated to 
dispense the proper amount of chemical. Each unit will be re-calibrated at least once during the 
season, and hydraulically controlled units will be re-calibrated whenever the hydraulic system is 
altered or maintained.  
 
Properly calibrated equipment will ensure that each spreader is dispensing the appropriate 
amount of material for each storm. It is anticipated that this practice will reduce waste and 
improve 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 5 below are conservatively estimated at 
1%. These reductions are only resulting from calibration procedures. Londonderry acknowledges 
that these reductions alone are insufficient to meet TMDL requirements.  
 

Table 5: Equipment Calibration Estimated Reductions 
Watershed Existing 

Imports 
Estimated 
Reduction 

Estimated 
Reduction 

Estimated 
Reduced 
Imports 

TMDL 
Allocation 

 Tons/Year Percent Tons/Year Tons/Year Tons/Year 
Beaver Brook 854.47 1% 8.54 845.92 719.4 
 
 
 
                                                
7 Per 10 year average 
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4.3 Public/Private Sector Outreach Program & Training 
 

Pre-TMDL: Prior to the TMDL completion Londonderry had not actively encouraged local 
contractors to reduce their chloride usage.  
 
Post-TMDL: Subsequent to the TMDL Londonderry did not actively encourage local 
contractors to reduce their chloride usage. 
 
Proposed BMP: Londonderry will require that all town staff and private contractors hired by the 
town attend salt reduction trainings. Londonderry will engage in a public outreach program 
including sending mailers to local business owners encouraging them to require their winter 
maintenance contractors to attend salt reduction training. A website and local Access TV 
program will be created to educate homeowners and homeowner associations town-wide about 
proper salt use. The town will post informational brochures and best management practices  
information on town websites and in town hall. The town may also investigate other avenues 
such as posting winter driving tips in the town high school, and speaking to new drivers about 
safe winter driving. The town will also communicate with the local bus company.   In addition 
the town will communicate with the private contractors who the town is aware of and encourage 
them to attend training. Londonderry strongly supports HB 1676 requiring the certification of 
private sector salt applicators.  
 
Equipment/Materials Needs: Stationary supplies, and postage. 
 
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 salt use in the long term. Training of town operators will encourage 
participation in salt reduction efforts. Londonderry is unable to quantify actual reductions 
possible because it has no control over the actual behaviour of private contractors or citizens 
expectations.  
 
 
4.4 Upgraded Weather Monitoring System 
 
Pre-TMDL: Londonderry has used DTN Meteorlogix to determine current and future weather 
conditions. 
 
Post-TMDL:  The town has not changed its weather monitoring practices subsequent to the 
TMDL reports. 
 
Proposed BMP: Londonderry will upgrade a contract with a meteorological service to obtain 
custom storm forecasts for the community, with a dedicated weather workstation for viewing and 
printing weather reports for use during winter storm events. It is anticipated that this more 
accurate information will result in more efficient salt use and applications at key points during 
the storm.   
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Equipment/Materials Needs:  The town will require a new computer work station and 
peripherals including: monitor, keyboard, mouse and printer for the weather terminal 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 least several storms each season 
during which improved weather monitoring will result in less chloride use.  

 
 
4.5 BMP Overview Matrix 
The town intends to continually improve salt reductions 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 are: 
6% for year 1, 12% for year 2 and 18% for year 3.  
 
 

Table 6: BMP Reduction Overview Matrix for Year 1 
BMP Watersheds Reduction 

4.1  Equipment Upgrade Pilot Beaver Brook 42.72      Tons/Yr 
4.2  Improved Calibrations Beaver Brook 8.54        Tons/Yr 
4.3  Private Sector Outreach Beaver Brook 0.0        Tons/Yr 
4.4  Improved Weather System    Beaver Brook 0.0        Tons/Yr 

Total Estimated Reduction: 51.26      Tons/Yr 
Total Estimated Salt Imports After Improvements: 803.21     Tons/Yr 

TMDL Allocation: 719.40     Tons/Yr 
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5.0 Implementation Cost & Timeline 
 
Table 7 includes the equipment costs which is Londonderry’s best estimate at this time. Costs 
may change due to factors beyond the town’s control. The table below summarizes BMP and the 
associated estimated costs. It should be noted that matching funds will be compliant with 49 
CFR18.24 and 49 CFR19.23. 
 
 

Table7: Estimated Cost Table 
BMP Equipment Estimated Cost 

4.1  Equipment Upgrade Pilot 

New 6-Wheeled  Dump $120,000.00 
Spreader Control Unit $3,500.00 

Air/Ground Temp. Sensors  $800.00 
Electronic Hydraulic Valves  $1,500.00 

Prewetting Equipment8 $5,000.00 
Equipment Installations  $1,500.00 

Purchase Brine No Equipment Required   $4,000.00 
   
4.2  Improved Calibrations No Equipment Required $0.00 
   

4.3  Private Sector Outreach 
Stationary & Printing $700.00 

Postage $500.00 
Work Time ($35/hr) 100 Hrs = $3,500.00 

   
4.4  Public  Sector Outreach              Work Time ($35/hr)          70 Hrs = $2,450.00 
   
4.4  Improved Weather 
       Monitoring 

Weather Workstation Computer9 $1,500.00 

 Weather Monitoring Service $1,200.00 
    
   
 Total Project Cost: $140,200.00 
 Total Federal: $112,160.00 
 Total Municipal Match (20%): $28,040.00 
Note: Highlight Denotes Total Soft Match-Match: $5,950.00 
Municipal Soft Match 80% of Soft Match  $4,760.00 
 Municipal Match Due: $23,280.00 
 

                                                
8 Including v-box tanks/frame mounted tanks, pumps, hoses, sprayers and cab mounted on-off switch) 
9 Including: 20" Monitor, Printer, Keyboard, Mouse, and computer. 
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Table 8: Project Timeline 

Time Period Action 
July 2010 – August 2010 Municipal Plan Review 

September 2010 – December 2010 Municipal Budgeting 
March 2011 Town Meeting (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 Opps. & 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 
 
 
6.0 Salt Usage Evaluation & Monitoring 
 
Londonderry is committed to a multi-year program of salt reduction with the eventual goal of 
meeting TMDL requirements. It is anticipated that salt usage data will be monitored and 
compiled throughout the winter and be analyzed during the spring. Data will be provided to state 
agencies on an annual basis, and will be used in future salt reduction plans. Salt usage data will 
be provided in the total annual usage format on town letterhead and substantiated with all the 
required information (invoices/cancelled checks / po’s, etc). 
 
TMDL compliance will be measured using a 10 year average and confidence intervals per DES 
document dated, April 15, 2010, included in Appendix F. 
 
7.0 Summary 
 
The Town of Londonderry commits to providing a written report and oral presentation to the salt 
reduction workgroup. The town is committing to the efforts of reducing its chloride imports into 
the Beaver Brook Watershed by implementing the BMP's contained herein. This first phase 
includes implementation of three operational improvements (4.1 Equipment Upgrade Pilot, 4.2 
Improved Calibrations and 4.4 Improved Weather Monitoring), and a private sector outreach and 
training program. 
 
It should be noted that at this time sector allocation meetings have not taken place. This 
document may be modified to reflect changes in Londonderry's final salt allocation subsequent to 
a sector allocation meeting.  
 
 
 
 
L:\home\public works common\Salt Reduction\Final Plan\Londonderry SRP FINAL WITH ACCEPTED CHANGES 11-3-10.doc 
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APPENDIX A 
 

TOWN OF LONDONERRY 
WINTER MAINTENANCE  

SNOW & ICE CONTROL POLICY 
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APPENDIX B 
 

RESOLUTION 2008-18 RELATING TO MUNICIPAL  
APPLICATION OF ROAD SALT 
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APPENDIX C 
 

SNOW PLOW ROUTES 
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APPENDIX D 
 

10 YEAR AVERAGE MATERIAL USAGE 
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APPENDIX E 
 

STORM REPORTS 
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APPENDIX F 
 

TMDL IMPLEMENTATION PLAN CONSIDERATIONS 
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