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Motivation and JurisdictionMotivation and Jurisdiction
Section 303(d) of the Clean Water ActSection 303(d) of the Clean Water Act

Each State shall identify those waters not meeting Each State shall identify those waters not meeting 
applicable water quality standards (“impaired applicable water quality standards (“impaired 
waters”).waters”).
For the impaired waters, each State shall establish For the impaired waters, each State shall establish 
the the total maximum daily loadtotal maximum daily load for the pollutants for the pollutants 
causing the impairment. Such load shall be causing the impairment. Such load shall be 
established at a level necessary to implement the established at a level necessary to implement the 
applicable water quality standards with seasonal applicable water quality standards with seasonal 
variations and a margin of safety. variations and a margin of safety. 

Four streams in the IFour streams in the I--93 corridor have been 93 corridor have been 
shown to be impaired for chlorides with road salt shown to be impaired for chlorides with road salt 
presumed as the primary source.presumed as the primary source.



Streams Impaired for ChlorideStreams Impaired for Chloride

127127NHRIV700061102NHRIV700061102--2323
Unnamed Tributary to Unnamed Tributary to 
Western Embayment of Western Embayment of 
Canobie LakeCanobie Lake

17,04117,041NHRIV700061203NHRIV700061203--1616Beaver BrookBeaver Brook

380380NHRIV700061204NHRIV700061204--0101Dinsmore BrookDinsmore Brook

6,5576,557NHRIV700061102NHRIV700061102--1818Policy Brook and UnnamedPolicy Brook and Unnamed
Tributary to Policy BrookTributary to Policy Brook

Size Size 
(acres)(acres)

Impaired Assessment Impaired Assessment 
UnitUnitWatershed NameWatershed Name



Impaired Streams with WatershedsImpaired Streams with Watersheds

SANDOWN

LONDONDERRY
DERRY

SALEM

WINDHAM

HUDSON

LITCHFIELD

DANVILLE
PLAISTO

ATKINSON

HAMPSTEAD

Beaver Brook

Policy/Porcupine Brook

Dinsmore Brook

Western Embayment
of Canobie Lake



TMDL Study QuestionsTMDL Study Questions
How frequently and by how much do chloride How frequently and by how much do chloride 
concentrations exceed water quality standards at the concentrations exceed water quality standards at the 
outlet of each TMDL watershed? outlet of each TMDL watershed? 

What are the critical conditions in terms of flow and What are the critical conditions in terms of flow and 
seasons for chloride impairments?seasons for chloride impairments?

Are there “hot spots” in the watershed with higher than Are there “hot spots” in the watershed with higher than 
average chloride concentrations where implementation average chloride concentrations where implementation 
actions would be most effective? actions would be most effective? 

How much chloride is currently contributed annually by How much chloride is currently contributed annually by 
each major source category (e.g., Ieach major source category (e.g., I--93, state roads, 93, state roads, 
municipal roads, parking lots) in the watershed?municipal roads, parking lots) in the watershed?



TMDL Study Questions (cont.)TMDL Study Questions (cont.)
What is the maximum load of chlorides that each of the What is the maximum load of chlorides that each of the 
impaired assessment units can assimilate without impaired assessment units can assimilate without 
violating the water quality standards?violating the water quality standards?

How much chloride loading should be allocated to How much chloride loading should be allocated to 
each major source category in the watershed in order each major source category in the watershed in order 
to meet water quality standards?to meet water quality standards?

What actions are needed by state, municipal and What actions are needed by state, municipal and 
private entities to reduce chloride loadings to the private entities to reduce chloride loadings to the 
TMDL?TMDL?

After the recommended actions are implemented, how After the recommended actions are implemented, how 
will we know whether chloride concentrations are will we know whether chloride concentrations are 
decreasing in the impaired assessment units?decreasing in the impaired assessment units?



TMDL Tasks and ScheduleTMDL Tasks and Schedule

6/30/076/30/077/1/067/1/06Activity #3: Chloride Loading Activity #3: Chloride Loading 
Rate ResearchRate Research

3/31/073/31/071/1/071/1/07Activity #2: Chloride Source Activity #2: Chloride Source 
Identification MonitoringIdentification Monitoring

6/30/076/30/077/1/067/1/06Activity #1: Chloride Activity #1: Chloride 
Impairment Characterization Impairment Characterization 
MonitoringMonitoring

EndEndStartStartActivityActivity



TMDL Schedule (cont.)TMDL Schedule (cont.)

6/30/166/30/167/1/077/1/07Activity #6: TMDL Activity #6: TMDL 
Implementation MonitoringImplementation Monitoring

9/30/089/30/0810/1/0710/1/07Final TMDL report Final TMDL report 
preparationpreparation

9/30/089/30/0810/1/0710/1/07Activity #5: Implementation Activity #5: Implementation 
Plan DevelopmentPlan Development

9/30/079/30/077/1/077/1/07Activity #4: Draft TMDL Activity #4: Draft TMDL 
Report preparationReport preparation



Chloride and Flow MonitoringChloride and Flow Monitoring
(Activities #1, #2)(Activities #1, #2)

Near continuous measurements of specific Near continuous measurements of specific 
conductance and flow at 6 sites for one conductance and flow at 6 sites for one 
year (7/1/06 to 6/30/07).year (7/1/06 to 6/30/07).
Winter “hotWinter “hot--spot” monitoring for specific spot” monitoring for specific 
conductance at 15conductance at 15--20 locations from 20 locations from 
1/1/07 to 3/31/07.1/1/07 to 3/31/07.
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DERRY

CHESTE
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Chloride Loading ResearchChloride Loading Research
(Activity #3)(Activity #3)

Salt applied to roadways and parking lots Salt applied to roadways and parking lots 
for deicing in the watersheds by DOT, for deicing in the watersheds by DOT, 
municipalities, private contractorsmunicipalities, private contractors
Groundwater dischargeGroundwater discharge
Atmospheric depositionAtmospheric deposition
Water softenersWater softeners
Runoff from uncovered salt pilesRunoff from uncovered salt piles



Percent of Salt Load for Each Source (Policy Brook)

NHDOT Roads
13.2%

Municipal Roads
35.8%

Private Roads
5.1%

Parking Lots
35.6%

Atmospheric 
Deposition

0.3%
Mineral Weathering

0.9%

Water Softeners
2.4%

Salt Enriched 
Groundw ater

6.7%

Total: 6,550 tons/yr (salt) or 4,000 tons/yr (Cl)

Preliminary 
Estimate 
(based on 

assumptions)



TMDL Calculation and ReportTMDL Calculation and Report
(Activity #4)(Activity #4)

1.1. Establish a TMDL load duration curve for Establish a TMDL load duration curve for 
critical conditions in each watershed.critical conditions in each watershed.

•• Generate flow duration curvesGenerate flow duration curves
•• TMDL = flow duration curve x WQS x 0.9TMDL = flow duration curve x WQS x 0.9

2.2. Express the TMDL load duration curve Express the TMDL load duration curve 
as a percent reduction in chloride loads.as a percent reduction in chloride loads.

•• Compare measured loads to TMDL load Compare measured loads to TMDL load 
duration curve to calculate percent reductionduration curve to calculate percent reduction

Example for Policy Brook followsExample for Policy Brook follows



Flow at I93-POL-02 in 2004
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Chloride Concentration at I93-POL-02 in 2004
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Chloride Export at I93-POL-02 in 2004
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Policy Brook 2004 - Daily Averages
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Policy Brook 2004 - Daily Averages
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Policy Brook 2004 - Daily Averages
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TMDL Implementation PlanTMDL Implementation Plan
(Activity #5)(Activity #5)

To be developed by the Salt Reduction To be developed by the Salt Reduction 
Group between 10/1/07 and 9/30/08.Group between 10/1/07 and 9/30/08.
Allocate chloride loadings between the Allocate chloride loadings between the 
various sources.various sources.
List action items that need to be done to List action items that need to be done to 
reach the TMDL target.reach the TMDL target.



Implementation MonitoringImplementation Monitoring
(Activity #6)(Activity #6)

Continue monitoring for specific Continue monitoring for specific 
conductance at 3 sites in the winter and conductance at 3 sites in the winter and 
one site all year.one site all year.
Perform similar analyses on the data as Perform similar analyses on the data as 
for the TMDL to track trends.for the TMDL to track trends.
Monitoring scheduled through 2016.Monitoring scheduled through 2016.
First trend analysis in 2012.First trend analysis in 2012.



PartnersPartners

NH Department of TransportationNH Department of Transportation
Environmental Protection AgencyEnvironmental Protection Agency
U.S. Geological SurveyU.S. Geological Survey
Plymouth State UniversityPlymouth State University
MunicipalitiesMunicipalities
You!You!



QuestionsQuestions
Phil Trowbridge, P.E.Phil Trowbridge, P.E.
Watershed Management BureauWatershed Management Bureau
NH Department of Environmental ServicesNH Department of Environmental Services
P.O. Box 95P.O. Box 95
Concord, NH  03302Concord, NH  03302--00950095
Tel: (603) 271Tel: (603) 271--88728872
Fax: (603) 271Fax: (603) 271--78947894
ptrowbridge@des.state.nh.usptrowbridge@des.state.nh.us


