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Vermont MS4 Clean Streets Nutrient and Sediment Crediting Technical 

Task Description and Conceptual Budget for DEC CWIP Grant 
 

 

1. Task Title:  Developing Cumulative Nutrient and Sediment Load Reduction Estimates for 

Municipal Street Cleaning and other Municipal Street Storm Water Control Measures (SCMs) to 

meet TMDLs. 

 

2. Abstract of project: Developing load-reduction nutrient and sediment credit programs 

incentivizes Vermont MS4 regulated municipalities to employ enhanced clean street practices or 

SCMs, moves them closer to achieving water-quality improvement goals in local stormwater 

impaired streams, these municipalities contain eight stormwater impaired streams where the 

principal pollutant of concern is sediment, and assists in meeting future phosphorus reduction 

targets as a result of the Lake Champlain Total Maximum Daily Load (LCTMDL) Implementation 

Plans.  

 

3. Submitted by: Dan Albrecht-Chittenden County Regional Planning Commission, James Pease-

VTDEC, Lake Champlain Watershed Municipalities, Jason Sorenson-US Geological Survey, Mark 

Voorhees-USEPA-Region 1. 
 

4. Applicable category for this project: CWIP Project type is scoping or implementation. We need 

to decide if a commitment to implement the recommendations of the study can be made now or do 

we have to wait until the analysis is completed. We have three sources of possible funding but 

cobbling them all together is not my idea of ideal. 

1. CWIP for $150,000 with USGS providing the $150,000 match. PREFERRED 

2. DEC FED Planning Advance of $50,000 in state funds, CWIP for $100,000 and again USGS 

match 

3. UVM Water Resources Center $75,000 in federal funds, CWIP for $75,000 and again USGS 

match 

 

There are some municipal dollars committed which will be included in the match.  If we included 

non-MS4 towns there is about $10,000 +/-. We may want to revisit the project and downsize it just 

for communities that really need the phosphorus accounting and that really want to explore leaf 

management and increased street sweeping. 

 

 

5. Describe the project and the specific work-product(s) or output that would result.  

This project will provide new information on nutrient and sediment sources in urbanized areas of 

Vermont.  The project will measure the presence of total phosphorus (TP), total nitrogen (TN), 

and total organic carbon (TOC) in street solids found in seven participating and regulated 

Vermont MS4 municipalities in Chittenden County. The project results will also be used to inform 

and ultimately to enhance the street cleaning practices of 5 additional regulated MS4s (Rutland 

City, St Albans City and St Albans Town, UVM, VTrans) and 2 large non-MS4 municipalities 

(Montpelier and Barre City). In the future, there also may be opportunities for nutrient trading that 

would incentivize non-MS4 municipalities to implement enhanced Clean Streets activities.  The 

new data combined with pre-existing data will provide a basis for development of two incentive 

programs to maximize current efforts to manage nutrient and sediments: 
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(1) A phosphorus credit strategy in the upcoming 2018 MS4 General Permit for existing MS4 

street cleaning practices based on a literature review and survey of practices implemented post 

2008 (practices implemented prior to 2008 are considered part of the background existing 

conditions monitored for development of the LCTMDL). 

(2) A revised phosphorus credit strategy in 2020 for enhanced street cleaning following the 

outcome of this analysis and which will include enhanced street cleaning activities both 

temporally during the nonwinter months, and geographically such as streets with high 

sediment deposition and high leaf drop. The credit will be calculated using a nutrient removal 

reduction credit spreadsheet. 

 

Computer land-use modeling will provide estimates of load-reduction efficiencies, guide 

development of future municipal street management programs, and provide the basis for future 

simulations of load-reduction performance of street cleaning and other SCMs in changing climates 

characterized by increasing storm frequencies and intensities. Results of this project and any 

ancillary products created (maps, model scenarios, load reduction estimates, and database) will be 

documented.  

 

Specific project objectives are: (1) develop and qualify a database of existing data in the seven 

participating municipalities; (2) identify data gaps, (3) characterize each municipality’s materials 

removed by street cleaning, catch-basin cleaning and leaf-removal programs using seasonal 

composites of monthly samples of street cleaning hopper materials over 12 to 15 months, (4) 

characterize street solids with seasonal street solid composite samples from monthly samples of 

materials collected directly from selected streets surfaces, catch basins and leaf litter programs 

over 12 to 15 months, (5) determine the total mass, characterize the grain-size fraction 

distribution, and measure concentrations of TP, TN, and TOC in hopper and street-solid samples, 

(6) determine the relative percent contributions of all runoff source areas in the region (such as 

rooftops, roads, sidewalks, and street rights of way with high tree cover density), (7) identify high 

phosphorus and/or high sediment areas to focus street cleaning activities, and (8) evaluate the load 

reduction potential of street cleaning, catchbasin cleaning and leaf management and their 

respective frequency and geospatial application of use under average climatic conditions. The data 

collected will provide an accurate and real estimate of TP, TN and TOC removed by street 

cleaning vs the existing method of wash off modeling using generic coefficients.  Recent research 

by the US Geological survey has shown that: (1)  up to 85 percent of the fall phosphorus levels in 

street runoff is dissolved phosphorus and that complete removal of leaf drop mass can reduce the 

annual Total Phosphorus load by 80 percent (Selbig, 2016), and (2) in New England states with 

high winter maintenance requirements the average street-solid yields on multifamily and 

commercial land-use streets between May and December, were about 1.9 and 1.7 times the 

national average, respectively, and about 2 to 3 times the national average when including large 

end-of-winter street-solid yields in March. Street-solid yields were greatest during leaf-fall and 

end-of-winter for multifamily and commercial streets, respectively (Sorenson, 2013).  Revisiting 

the annual removal role of all vegetative and organic materials by street cleaning activities could 

substantially improve performance of all street cleaning SCMs.  

 

6. Please provide the estimated cost of this task, and a timeframe (# months or years).  
Total project cost over two years is estimated to be $300,000, leveraged as follows:  

$150,000 – Clean Water Initiative Program, Ecosystem Restoration Grant, VTDEC 

$150,000 – additional funding and in-kind services from the following sources: Regional 

municipalities, Chittenden County Stream Team, Vermont Department of Environmental 

Protection, U.S. Geological Survey, and the U.S. Environmental Protection Agency. 
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7. Post-Project monitoring: The information contained in the final report and database will allow 

nutrient removal load-reduction credit spreadsheets developed by the University of Minnesota 

(Kalinosky et. al., 2014 to be refined for the Lake Champlain region. Project results will allow 

public road managers to effectively target high nutrient source areas and achieve load reductions in 

the most economical manner using existing resources and to expand non-structural street cleaning 

measures to cost-effectively achieve additional needed load reductions. The project will generate 

street cleaning strategies, operational and maintenance schedules and corresponding load reduction 

estimates for a wide range of conditions (rural to urban) that are typical of varying conditions 

throughout the Lake Champlain region. The project will have transfer value nationally to 

municipalities faced with similar water improvement goals and/or permit requirements including 

those subject to pending TMDLs and new MS4 permits.  
 

Proposed Time Line 

 

1
Develop and QA database of existing 

datab X X X X X X X X X

2 Identify data gaps X X X X X X

3
Collect, process and ship sample 

materialsab X X X X X X X X X X X X X X

4 Physical and chemical analysisab X X X X X

5
Establish and develop modelc study 

areas
X X X X X X

6
Identify target areas and street 

cleaning enhancments
X X X X X X X X X X X X X X X X X X

7

Model estimates of SSC, TOC, TN 

and TPd load reductions and compare 

to load reduction credits 

X X X X X X X X X X X X X X X

8 Report and review process X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Meetings and Reviews

Quarterly Progress Reports X X X X X X X X X X

Technical Reviews X X X X X

Analyses:

FY2019

Jul Aug Sept

FY2018

Dec Jan Feb Mar Apr MayNov Oct

b
USGS will act as technical advisor. Field support and GIS analyses to be performed by cooperating agencies as in-kind services or funded from other sources

a
Samples analyses = three grain-size fractions (fine: <63µm; medium: ≥63 to <200µm; coarse: ≥200µm), total organic carbon (TOC), total nitrogen (TN), and total phosphorus (TP)   

Oct JunDec Jan Feb Mar Apr MayJun Jul Aug Sept

Tasks

Project Time/Task Plan

Project Title: 

Developing Cumulative Nutrient and Sediment Load Reduction Estimates for Municipal Street Cleaning and other Municipal Street Storm Water Control Measures (SCMs)

Nov

c
Numerical model to be determined

d
Suspended sediment concentration (SSC), total organic carbon (TOC), total nitrogen (TN) and total phosphorus (TP)  

   

 
 Conceptual Budget TBD 

 

 


