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Overview 

This stormwater infrastructure mapping project was completed for the 

municipality by the Agency of Natural Resources Ecosystems Restoration program to 

supplement the existing drainage data collected by the town and with the intention of 

providing a tool for planning, maintenance, and inspection of the stormwater 

infrastructure.  

The GIS maps and geodatabase are meant to provide an overall picture and 

understanding of the connectivity or connectedness of the storm system on both public 

and private properties in order to raise the awareness of the need for regular maintenance.  

The generation and transport of nonpoint source pollution increases with increasing 

connectivity of a drainage system. Having an understanding of the connectedness of the 

system is also a valuable tool for hazardous material spill planning and prevention.  

Knowledge of the extent of the system is also essential for the detection and elimination 

of illicit discharges.  Outfall locations and system connectedness data are used as a base 

for locating illicit or illegal discharges of non-stormwater to the municipal storm system 

and tracing them up to the source.  Knowledge of which areas of the sewer service area 

have combined stormwater and sewer systems can better assist the municipality in 

planning and implementing combined sewer separation projects. Knowledge of the layout 

and extent of the stormwater system can inform options for cleaning up existing polluted 

stormwater discharges.  This project provides information and guidance for potential 

retrofit treatment locations and opportunities.  Finally, by providing a more thorough 

understanding of the system it is the hope that this project could be the basis for a local 

stormwater ordinance or be used to help enhance an existing stormwater management 

program.  

Project Summary 

The principal goal of this project was to develop up to date municipal drainage 

maps.  These drainage maps were created showing the paths that stormwater runoff 

travels from where it falls on impervious surfaces such as parking lots, roads, and 

rooftops, to the outfall points in various receiving waters. These maps show the 

stormwater infrastructure including features like pipes, manholes, catchbasins, and swales 

within a municipality.  Data sources included data collected from field work, a mapping 

grade Trimble GPS unit, available state permit plans, record drawings, town plans, 

WWMD plans, existing GIS data from contractors, and the input and guidance of 

knowledgeable members from the municipalities. 

A second goal of this project was to establish potential locations for Best 

Management Practice (BMP) stormwater retrofit sites.  These are sites where stormwater 

treatment structures could be added and where they would be most cost effective and 

efficient for sediment and phosphorus or nitrogen removal. In order to develop a retrofit 

site list, drainage area subwatersheds were delineated around the drainage networks.  

Determining how the stormwater infrastructure was connected was necessary in 

determining the subwatershed drainage areas within the town. 

Delineating the drainage areas was done using the stormwater infrastructure 

maps, along with satellite imagery, a Digital Elevation Model (DEM), and USGS 

topographic maps.  These data sources were used to approximate where the land area 

within each municipality was draining to; as well as where the high points were that 

divided the sub-drainage areas.  The completed maps show the drainage coverage for 

essentially the entire municipality, but with a focus on areas with greater concentrations 

of impervious cover.   



 Impervious cover layers were created by either hand digitization or by using a 

method of raster pixel calculation (with ArcGIS spatial analyst extension) to create a 

vegetation index from the National Agricultural Imagery Program (NAIP) 08 

orthophotos.  The area which contrasted with the vegetation represents impervious 

surfaces and was then modified with buffered water and roads layers to make it more 

accurate.  A more detailed explanation of this process is available in a separate document. 

The impervious layer was used to calculate the percent of each delineated drainage area 

that would generate stormwater runoff.  The percentage of impervious surface number for 

each subwatershed was then adjusted with a connectivity rating.  A rating was assigned to 

each drainage area polygon describing how directly connected the impervious surfaces 

within that subwatershed are to the receiving water.  By adjusting the percent impervious 

area numbers with this connectivity rating the effective impervious area (EIA) was 

established for each subwatershed (Sutherland, 1995).  This effective impervious number 

is a more accurate description of the amount of runoff produced by each of the 

subwatersheds because it helps to take factors such as infiltration into account. 

After the effective impervious numbers were calculated for the subwatersheds the 

Simple Method was used to estimate the annual sediment (TSS) and phosphorus (TP) or 

Nitrogen (TN) loads generated by each subwatershed.  The Simple method uses 

information which includes the adjusted impervious value, average annual rainfall for the 

location, total subwatershed area, and a given pollutant concentration value to calculate 

an annual load for various pollutants (Schueler,1987).  Pollutant loads estimated by the 

Simple Method in this project are planning level estimates and are meant to give a 

general idea of the amounts of sediment or nutrient wash-off produced by each 

subwatershed for prioritization purposes.  Subwatersheds were then prioritized, using the 

loading calculations as well as other criteria, and given Action List numbers ranging from 

1 to 3 (one being the highest priority).  The Action List number depends both upon 

loading values and feasibility of potential retrofit treatment options.  Potential retrofit 

options listed in the TARGET maps are based on field observations and not on actual 

availability of land or willingness of landowner. 

Water Quality Volume (WQv – the amount of storage needed to treat stormwater 

from a 0.9 inch storm) and Channel Protection Volume (CPv – the volume of storage that 

is needed to hold and slowly release stormwater for a 2.1inch rain event) were also 

calculated for delineated subwatershed areas.  CPv calculations are only applicable if the 

receiving water is not a large body of water and is therefore susceptible to channel 

erosion.  These numbers were used in the retrofit recommendation process because the 

volume of water to be treated was a key factor in determining the type of retrofit. 
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*All data was created in an ArcGIS 10 Geodatabase format and is available from 

VTDEC. 



 

 

 

 

 

 

 

 

Subwatershed Data 
 

 

Tables showing calculations and  

Priority drainage area retrofit possibilities 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



This is a key showing the abbreviations of the different stormwater treatment 

structures or practices listed in the calculation sheets. 

 

 

 

     

Abbreviation Key 

    

Code Structure Type 

BB Baffle Box 

BFCB Baffled Catchbasin 

BR Bioretention Area (aka Bioretention Filter) 

BS Buffer Strip (25' Min.) 

CB Catch Basin 

CBI Catch Basin Insert 

CD Check Dam 

DG Detention Gallery 

DI Drop Inlet 

DP Dry Pond 

DS Dry Swale 

DW Drywell  

EDPMP 

Extended Detention Pond with Micropool (aka 

Micropool Extended Detention Basin) 

GS Grass Swale (aka Open Channel) 

IB Infiltration Basin 

IG Infiltration Gallery 

IP Infiltration Pipe 

OF Overland Flow 

OGF Organic Filter 

POP Pocket Pond 

PP Perforated Pipe  

RDD Roof Drain Disconnect 

RR Rock Riprap 

RS Riprap Swale 

SB Sediment Basin  

SF Sand Filter (aka Surface Sand Filter) 

SS-SF Swirl Separator – Sand Filter 

ST Septic Tank 

SWPPP Stormwater Pollution Prevention Plan 

TT Treatment Tank 

WL Wetland (Constructed) 

WP Wet Pond (Retention) 

WS Wet Swale 
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Target Maps 

 
Showing Priority Action List 

Drainage Areas 
 

 And Potential Retrofit Locations 
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108
Potential to combine subdrainage areas and direct
runoff into a sedimentation basin or storage tank to

stop sediment from flowing directly into the river
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Recommend catchbasin cleaning
(system includes stream), with
potential for catchbasin inserts

1

Potential to clean existing wetland/wetpond
downstream of subwatershed and to clean

the buffer strip along stream, as well as to let it
grow instead of keeping it mowed 
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Potential for a bioretention area
to correct lack of treatment before
discharge to stream
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Potential to add additional
pocket pond at the Swimming Hole
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Potential to clean existing wetland/wetpond
downstream of subwatershed and to clean

the buffer strip along stream, as well as to let it
grow instead of keeping it mowed 
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1

Potential to clean existing wetland/wetpond
and to clean the catchbasins draining to the 

outfall.

C

B

SCHOOL ST

PA
RK

 S
T

PA
RK

 ST

Legend
Point Data
ÑÕ Potential Retrofit Site

"?B Catch basin
"?B Dry Well (DW)
"S Grate/Curb Inlet

"W Drop Inlet (DI)

!!2 Storm Manhole

!h Outfall

Line Data
Storm line
Swale
Overland flow
Roof drain
Footing drain
Under drain
Streams
Storage Treatment Structure
Proposed Treatment Structure
Action List Drainage Area

Soils - NRCS Soil Survey
Hydrogroup

A
B
C
D

µ
0 0.02 0.040.01 Miles

Stowe: Action List Drainage Area 1



 
  

 

 

 

 

 

 

 

 

 

 

 

 

Spill Control  

 
and 

 

Vermont Hazardous Waste Management 

Regulations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


























