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1.0 Introduction

The EPA established phosphorus Total Maximum Daily Load (TMDL) values for twelve (12) segments of
Lake Champlaim 2016 (USEPA, 2016Yhe TMDLs provide a maximum phosphorus load to the Lake
required to meet water quality standards and goals. Phosphorus loads from developed lands are a critical
part of the TMDL. Each entity subject to a Municipal Separate Storm SewemS{d&4) permit is
required to meet a phosphorus load reduction for develdgands based on the receiving lake segment.
TheTown of Williston and the Chittenden County Regional Planning Commission (Ge&tPizgerald
EnvironmentalAssociates (FEA) 2019 to develop a phosphorus control plan (PCP) for the Ttmameet

these requirements for the TMDL and the Town MS4 permit.

This report describes the phospharibaseload calculations required to determine the PCP targets,
accounting of all existing phosphorus reduction creditsr@lits), and recommendations for meeting the
remaining Fcredits.

1. Baseload calculationdsing information provided by TDEC and bii¢ Townwe determined the
¢t26yQa LIK2ALIK2NHzA ol aSt2FR IyYyR (KS O2NNBALRYRA
the Lake Champlain P TMDL and the MS4 permit.

2. Exiding P-credits: We calculated existing phosphorus reduction crediter@lit) for all Town
owned structural stormwater best management practices (BMPs) and for a range ef non
structural practices. Alfown-owned BMPs were entered into the BMP trackingl¢atbeveloped
by VTIDEC. We used B / Q& O dzNNEByfeihdds for ledtidhanidg gh&phorusremoval
through nonstructural BMPs (Massachusetts TMDL empirical equatidrgA visited all the
existing BMPs and updated the modeling inputs as necessary badedcsurveySeveral of the
BMPs changed classification which significantly inciegpesphorus removal efficiency

3. Opportunities to meet remaining Rredits We provide aange of structural and nestructural
options to meet the remaining -Bredits. These optionsinclude retrofits to existing BMPs,
construction of new stormwater treatment systems that are included in the Allen Brook Flow
Restoration Plan, floodplain reconnection projects, amdhanced street sweepindreliminary
estimates of capitatosts and annal maintenance requirements are included.

Based on our review of the municipal baseload, the Town is required to provide an annual phosphorus
reduction of 2636 pounds. This plan documents that the existing structural andstawctural pratices
managedy the Town are providing 233 pounds/year of phosphorus removal. The remaining reduction

of 29.3lb/year can be achieved through a range of structural and-stomctural practices described in

this report. Overallthe proactive approachhie Town has tadn towards development of stormwater
treatment practices has made considerable progresgaimsmeetingthe PCP.

2.0  Municipal Baseload and-{Reduction Requirements

21 PhosphorusLoad for All Developed Lands in Williston

An initial estima¢ for the Townwide phosphorus baseload associated with all developed lands
(regardless of ownership) was provided by VTDEC. A GIS shapefile was also provided for the Town which
mapped all impenous surfaces and developed pervious areas. This data geheyated from Imeter
impervious land cover data classified from 2011 NAIP imagery for the Champlain Basin, intersected with
30-meter National Land Cover Dataset (NLCD) landcover data from P@@@lata was further refined by
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VTDEC to classify roadwaylid NIJA 2 dza | & alLJ 9SRE 2NJ a3aINF St ¢ o6l aSR
VTrans road centerline dataset.

Phosphorus loading rates were established in the Lake Champlain P TMDL for eaghedilagld cover

type within each major section of Lake Chaanpl The Town of Williston is predominantly located in the

drainage area for the Winooski River (Main Lake segment), a small portion is within the LaPlatte River
watershed (Shelburne Bay lake segnt). Loading rates for the Main Lake segment are sligiglyen than

those for the Shelburne Bay Lake Segment, as shown in Table 1.

Table 1:Townwide phosphorus baseload (all developed lands).

Lake Segment| Land Cover Area (acres) | P Loading Ratékg/year) | P Load (kg/year)
Developed Pervious 3,056.2 0.231 704.5
Developed Impervious 1,029.5 1.117 1,149.9
Main Lake
Paved Roads 277.3 0.802 222.4
Gravel Roads 33.7 2.207 74.4
Developed Pervious 384 0.172 6.6
Developedmpervious 12.5 0.952 11.9
Shelburne Bay
Paved Roads 8.7 0.735 6.4
Gravel Roads 3.1 2.075 6.4
Town Total 2,182.5

22 Municipal Phosphorud_oad and Reduction Requirements

The TMDL establishedrBduction targets for the developed lands within each lake segment based on
targets for total existing and future growth. The lake segments ilisféih both have the same reduction
requirement of 20.2%. The Town is responsible faretmg this 20.2% reduction in-lBading for
developed lands oall municipally owned andontrolledproperties. A draft dataset of municipally owned

and controlled properties and the corresponding municipatlddd and required feductions was
prepared byVTDEC in 2019. FEA reviewed this dataset and developed updated mapping of municipally
owned andcontrolled parcels. The FEA updates included minor updates for roattaighay (ROW)
mapping for areas that were misclassified as Town or private, and tticd of the new Catamount
Family Center propertas Town ownedReview of the developed pervious dataset identified several
municipally controlled areasf meadow andforest landthat were misclassifiechs developed FEA
coordinated with VTDEC to remous areas of misclassified developed pervious larger than 2 acres
(Figure 1). This land cover correction removed approximately 106 acres of developed pervious from the
Town baseload calculation, totaling 24kg P/year.
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Figure 1:Approximately 33 acres of forest and meadow (red hatching) that were misclassified as

GRSPSt 2LISR LISNIBA2dza¢ o6AGKAY inSsite thabiy yhdey muhidpal Ra vy S
control.

The¢ 2 6y KIF & SEA&GAY 3T 2N LEH&GYRAFEE | GNBBMNSBIYH SR BRI K& (maN.
systems once they are upgraded to required standaifiteperties and units of developmentth more

than 3 acres of impervious surfaces, and that do not ntket2002 Stormwater Management Manual

treatment standardsare defined by VDCEC as -&cre sites are subject to the General Perm@(50Q The

3-acre sites are required to providgormwatertreatment for 50% of the 4Anch rain event (50% of water

quality wlume). VTDEC estimated that providing this treatment m&uvould result in an average P

removal efficiency of 35%. As a result, db&ds from 3acre sitesuinder MS4 controhave a requirement

of 35% Rremoval.

FEA reviewed the parcel mapping, neighimod plans, and other documents provided by the Town to
identify the boundaries of each-&cre site. Table 2 summarize théddds associated with the-&cre sites
under municipal control and Table 3 summarizes all municipally owned and controlled sieigifral
parcels and Town road ROW).
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Table 2:Baseloacsummary for 3acre sitefnon-Municipal)covered under the Williston MS4 permit.

Area (acres) Load (kg/year)
Expired| Dev Dev | Paved| Unpaved Dev Dev
3-acre Site | Permit | Imp. | Pervious| Road | Road | Total | Imp. | Pervious| Road| Total
Bremnan 1y 1575 [ 162|732 89.3 | 18.06| 16.90 34.96
Woods
Coyote Run | 1-1507 | 4.2 12.0 0.1 16.4 | 4.74 278 | 0.09| 7.60
Golf Links | 2-1180 | 5.6 13.6 0.0 19.2 | 6.20 3.15 | 0.02| 09.37
riertage | 41058 | 45| 122 | 00 167 | 5.05| 281 | 000| 7.86
Meadows
ndian Ridge | 1 1517 | 47 | 238 285 | 5.25 | 5.49 10.75
(Taft Farms)
Meadow Run
2-1190 | 7.9 24.3 0.4 32.7 | 8.87 562 | 0.35| 14.84
and Forest Rur|
Meadowridge | 2-1107 | 8.6 32.1 0.3 0.1 41.0 | 9.65 7.41 | 041 | 17.47
oldstage | 51146 45| 140 185 | 504 | 3.23 8.27
Estates
Pinecrest 1-1047 | 3.6 2.3 19 7.9 | 4.03 0.54 1.55 6.11
South Ridge | 1-0664 | 12.2| 35.3 0.0 475 | 13.60| 8.16 | 0.02| 21.79
TaftFams | oeigl 07 | 112 | 17 157 | 3.07| 259 |138| 7.04
Condominiums
Williston 1 1 1052| 30| 194 | 09 | 01 |234|332| 449 |101| 882
Commons
Total 353.9 Total 154.2
Table 3:Baseload summary for municipally owned sites (ROW and properties)
Area (acres) Load (kg/year)
Municipally Dev Dev | Paved| Unpaved Dev Dev
Owned/Controlled | Permit | Imp. | Pervious| Road | Road | Total | Imp. | Pervious| Road | Total
Road/ROW N/A | 28.1| 160.3 | 216.7| 27.3 |432.4|31.3| 36.8 |233.4|301.5
Municipal Property | N/A 9.8 49.2 2.3 0.0 61.4 | 11.0| 114 1.9 | 243
Total 493.8 Total 325.8
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FEA created a baseload shapefile by intersecting town parcel dédtahsilake segment boundaries and
the developed lan@over dataset. Municipal ownership/control is included to identify the parcels subject
to the PCP. Based on guidance from VTDEC,-teduetion requirements must be met for each lake
segment however,the Main Lakeand Shelburne Bay segmentsay be combined for this PCHhe
municipal P baseload andrBduction requirements are shown for each lake segment in Tables 4 and 5.
Based on thdoading rates and land use classifications provided by VTDECuaogdated mappingf
municipally owned and controlled parcels, the municipdlaBeload from developed lands480.0kg/yr
(1,056lb/yr), and the reduction required by the TMDL11K9.8kg/yr (263.61b/yr).

Table 4.Area and Roads of municipally owneahd controlled developed lands in the Mai
Lake segment (Winooski River) with P load reductions required by the TMDL.

Municipally Owned Municipally Controlled3-Acre
Area | P-Load| P-Reduction| Area | P-Load| P-Reduction
Land Cover (acres)| (kglyr) (kglyr) (acres)| (kglyr) (kglyr)
Developed Impervious | 37.5 41.8 8.5 77.8 86.9 30.4
Developed Pervious 205.8 | 475 9.6 2705 | 62.5 21.9
Paved Roads 211.4 | 169.5 34.2 5.4 4.3 15
UnpavedRoads 26.5 58.4 11.8 0.2 0.5 0.2
Developed Lands Total| 481.1 | 317.3 64.1 353.9 | 154.2 54.0

Table 5.Area and P loads of municipally owned in in the Shelburne Bay segment (LaFf
River) with P load reductions required by the TMDL.

Municipally Owned Municipally Controlled3-Acre

Area | P-Load| P-Reduction| Area | P-Load| P-Reduction
Land Cover (acres)| (kglyr) (kglyr) (acres)| (kglyr) (kglyr)
Developed Impervious | 0.48 0.46 0.092
Developed Pervious 3.75 0.65 0.13 .

No 3acre sites

Paved Roads 7.67 5.63 1.14
Unpaved Roads 0.85 1.75 0.35
Developed Lands Total| 12.73 | 8.49 1.71

Existng RReduction Credits for Noistructural BMPs

Routine road/stormwater maintenance activities completed by the Town are consideredtnastural
BMPs and are counted towards the municipakBuction target. VTDEC higkentified standardnethods
for estimating Preduction credits for some of these activitig¥ TDEC, 2020)This PCRHncludes
calculations fostreet sweeping, catch basin cleaning, aodd erosion improvements required under the
Municipal RoadGeneral Permit (MRGP) as specified inghlance documents distributed by VTDEC in
June 2020.
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3.1 Street Sweeping
P-Credit Method (Existing Practices)

Existing street sweeping routes were provided as a line shapefile by the afafitliston. FEA created a
60-ft buffer (30t on either side of tle road centerline) with a flat end cap encompasshe swept area.
FEA examined the resulting polygons toifyethe polygons overlapped the full swept roadway and did
not overlap large portions of roadways that are not swept, making minor edits to tferbshapefile
where these criteria were not met.

The roadway buffers were then intersected with the towide developed lands layer. Based on spot
comparison of the developed lands layer with the UVM 2016 land cover layer, the developed lands layer
did abetter job of capturing the paved roadway. The UVM 2016 land cover layer does not consider the
road surface uderneath tree canopy and appeared to overestimate the road width in some areas,
perhaps due to road shouldeclassified as impervious.

During thg exercise, we noticed that Winter Sport Lane, Merchants Row, and Spruce Lane were
misclassified as unpavedads or had been paved since the creation of the developed lands layer. We
revised the loading rates to that of paved roads for this analysis.

Allroadways swept by the Town of Williston are within the Winooski River (Main Lake) dréqpamandix

A). All swept roads are Town ownedhere are 98.2 acres of paved roadway in the sweeping area. The
loading rate for paved roads in this lake segment&0D kg/ac/year. Therefore, the totallBad of swept
impervious is 78.8 kglyear (173.6 Ib/yfjhe Tow2 & rnfwatér Programhas no records of street
sweeping prior to 2010, therefore we are assuming that full credit is appropriate for the current street
sweeping practices.

Estimated FCredit (Existing Practices)

VTDEC currently acceptadtiuction credits follaving the Massachusetts TMDL method (US,E2RA6

and VTANR2020 usng a simple reduction factor for an enhanced sweeping program based on plee ty

of street sweeper and the frequency of sweeping. This reduction factor is applied to the total P load from
swept roads. For biannual sweeping, Craditingis defined as the product of the phosphorus load from
swept impervious surfaces (swept impemws area multiplied by P load export rates based on land use)
and the phosphorus reduction factor based on sper type and frequency (0.02 efficiency factor for a
vacuum assisted sweeper per MA Method Tabi).2

1 Town of Williston Swept Paved Road Lo&i8kg/year (173.6 Ib/yr)

1 Annual Street Sweeping Credit = Annual Load * 0.02

9 All curbed roads are swept twiger year

1 P-reductionCredit Based orfExisting Sweeping of Paved Roads kg/yr (35 Ib/year)
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MA Method Appendix F Table-2 (US EPA 201@&hasphorus reduction efficiency factors
(PREweeing for sweeping impervious areas

Frequency SweeperTechnology PR Eweeping
2/year (spring and fall) Mechanical Broom 0.01
2/year (spring and fall) Vacuum Assisted 0.02
2lyear (spring and fall) HighEfficiercy Regenerative Air Vacuum 0.02

Monthly Mechanical Broom 0.03
Monthly Vacuum Assisted 0.04
Monthly High Efficiency Regenerative Aflacuum 0.08
Weekly Mechanical Broom 0.05
Weekly Vacuum Assisted 0.08
Weekly HighEfficiency Regenerative Air Vacuum 0.10

3.2 Catch Basin Cleaning Credit
P-Credit Methods

The catch basin cleaning credibissed on the Hoad from impervious surfaces within the area draining

to catch basinsind the cleaning frequencyro simplify the analysis, we assumed that all the aritfain

the Town ROW drained to catch basins, and that routine catch basin cleanoutsegcwithin the street
sweeping zones provided by the Town. The roads, buildings, and other impervious land cover classes
within ROW were used to determine the totadpervious area draining to catch basins within the street
sweeping zones. The total imp@ous and paved road area in street sweeping zones is 102 ddriss.
analysis assumes that the catch basin cleaning program was started after.204)years of catcbasin
cleaning between 2000 and 2010 will reduce theciedit.

EstimatedP-Credit (Existing Practices)

The MS4 stormwater SOP documgliTANR 202Q)ses a simple reduction factor (0.02) based on an
assumption of annual catch basin cleaning (Tabl@@Town cleans catch basins on géarrotation;
therefore a 20% scaling flae was applied to the reduction.

MA Method Appendix F Table-2 (US EPA 201&hosphorus reduction efficiency factor (BRfer
semiannual catch basin cleaning

Frequency Pracice PREs
Annual Catch Basin Cleanin| 0.02
5 year Catch Basileaning | 0.004

Table 6:Paved Road and Impervious Loading and Catch Ba3iad# by Lake Segment.

Other Paved Road| Other Impervious Amount of P Load
Lake Roadway . . : P Load
Segment| (acres) Impervious | Loading Ratel| Loading Rate (kaly") Removed by Catch
g (acres) (kg/aclyr) (kg/aclyr) gy Basin Cleaimg (kg/yr)
Main Lake
(Winooski) 87.3 14.4 0.80 112 85.97 0.34

9 Existing PReduction Credit with Cleaning of All Catch Basins in Street Sweeping Zomais Se
Annually:0.34kg/year 0.75Ib/year)
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3.3 Municipal Road General PermitUpgradesc Gravel Roads

VTDEGevelopedguidance for calculating-&edits for road improveents required to meet the MRGP
standards (VTDEC, 2020). The deadline for completim@edirequired by the MRGP work is the same or
earlier than the PCP deadline (2036), therefore we are considering-tinedRs in the following section

l & & S H.& &He Xofvaié abligated to meet these P reductions.

The 2017/2018 road erosion inviemy (REI) conducted by CCRPC identified 26 gravel road segments and
2 noncurbed paved road segments that did not meet (DNM) MRGP standards. An additional 37 gravel
road segments partially met (PM) the MRGP standards. The Town of Williston completedufred
improvements to meet MRGP standards on 13 segments on Butternut Road and Governor Chittenden
Road in 2017 and 2019 using funding from YWEDEGSrants in AidProgram.All road segments that
partially meet or do not meet the MRGP are showwpperdix A and described idppendix B.

VTDEC has released loading rates based on MRGP status, road type, hydrologic connectivity, and road
slope expressed in Kkm/yr.RR I Ra Y I LILJSR | & &aRAR yiadictiow Seslitiahd NBE OS A ¢
NRI Ra YI LBt & ay &8 NI m&BdGeSoh @efit, whenbralight up to MRGP compliance.

Appendix B provides a summaryrmincompliant gravel and paved segments with planned upgrades and

already upgraded segments (highlighted) with calculated P load and reductiditscBased on current

guidance P-credits for completed and planned MRGP upgrades to road segméoitd 28.8 kg/yr.

3.4 Municipal Road General PermitUpgrades; Paved Roads

Paved road segments with catch basins, defined as high priority due tolbgibadly connected drainage
outlets with 3 or more cubic yards of erosion, must be stabilized by December 31, P22019
inventory datadocumented3 highpriority outlets withmore than 3 cubic yards of erosi¢Appendix A)
Two of the gullies, Stonybok Drive andMarshall Avenue aEast Commerce Park, had erosion volumes
listed a®9CY and 150CQ¥spectivelyFEA visited both these sites and determined that the erosion volumes
in the REI were incorrectly calculated (dimension units were changeddowrkxsions of RE[Jhe current
erosion volumes for the sites are approximat&gy for

Stonybrook and 10CY foMarshall Avenue atEast

Commerce Parkerosion volume andimensions weranot

listed for the gully at the Taft Farms Senior Center. FEA

visited this gully and we estimated an erosion volume of

250CYWe observed a recently repaired gully at an outlet

southeast of the intersection of Stillwater Lane and Talcott

Raad. Williston DPW repaired this gully after 2046d

before the REl(estimated 2014) We estimated that

approximately 50CY of rock was used to fill the eroded barCU!!Y erosion at the Stonybrook outle

VTDEC has provided guidance on estimatingdiction credit for stabilizing outfall erosioThe required

inputs are the erosion volume and the estimated duration of the mmogto estimate annual erosion

volume). Based on guidance fromDHCT we assume that the gullies formed over y&#xr period. This
volume is then used to calculate the aral P load associated with the erosidrne Town has a total of
315CYof gully erosin that is required to be stabilized (MRGP)

Following the VTDEC calculations, these gully stabilization projects represent a totalpivstation P-
credit of 4.9kg P/yea
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