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. Disclaimer

The intent of this plan is to presettte datacollected, evaluations, analysedesigns, and cost
estimates for theStevensBrook Flow Restoration PlafiFRP)Project, completed under a
contract between the City dbt. Albansand the hired consultant team, Watershed Consulting
Associates, LLQWCA) The StevensBrook FRP was prepared to meet the compliance
requirement forthe National Pollutant Discharge Elimination System General Per80tl3
(Vermont Department of Environmental Conservation 2012) for stormwater discharges to
impaired watersfor StevensBrook impervious surface ownerthe Cityof St. Albans and the
Town ofSt. Albans.
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II. Executive Summary

This Flow Restoration Plan (FRP) for$tevenBrook watershed was developed in accordance
with requirements for Municipal Separate Storraw&r System (MS4) entities. Once approved

by the Vermont Department of Environmental Conservation (VT DEC) this FRP will become part
of the StevensBrook Stormwater Management PlafsWMP) prepared by th&own of St.
Albans and the City of St. Albans, twictlee three MS4 permitteesThe MS4 permitees in this
watershed are thelTown of St. Albans, the City of St. Albans, and the Vermont Department of
Transportation (VTranshlthough three MS4 entities own impervious cover within Bievens

Brook watershedyTranshas elected to prepare its own FRP documétitproposed projects
including the VTrans projects are included in this document to provide a watewsigedplan

The plan was developed in accordance with the Municipal Separate Storm Sewer Systgm (MS4
General Permit #8014 Subpart IV.C.1 as a part of the participating MS4s Stormwater
Management Program (SWMP)his FRP will serve as a long term planning tool fortwlee
MS4sto implement stormwater best management practices (BMPs) throughout the raladel

in the effort to returnStevensBrook to its attainment condition.

As a part of the FRP development, an assessment was completed to determine to what extent
current stormwater controls have reduced high flows (flows occurring less than 0.3% of the
time, equivalent to greater than the-fear design storm) from the P&002 condition, as
required by theStevensBrook Total Maximum Daily Load (TMDL) for stormwater. The Vermont
Best Management Practice Decision Support System (BMPDSS) modehazedtgdrologic

model used to assess the impact of various stormwater BMP scenarios, was used for the
assessment. The BMPD&Simated3.8% ofthe high flow target was met with existing BMPs,
designed to meet the 2002 Vermont Stormwater Management Manual (\WN8)Mdesign
standards, when compared to the P2002 condition. Therefore, additional BMPs are required

to meet 100% of the actionable flow target.

In addition to the identification of stormwater controls, the TMDL flow targktke into
account he expected noAurisdictional impervious area growth in the watershed over the next
20 years which wagdetermined using a GIS analysis. An assumed 15 acres -gdinsxictional
impervious growth was used to develop the TMDL requirements

Development of te FRP involved field inspection of all existing BMPs with an expired
stormwater permit followed by review and revision of thpgeviously runBMPDSS model
scenariosSeveral revisions to existing BMP drainage areas and BMP design configurations were
identified during field inspection and accounted for in the revised models. After the existing
model scenarios were reviewed, new BMPs were identified, inspected, and assessed in the
BMPDSS.

The final evaluated BMP list includ2g projectsdistributed across ta Town of St. Albans, the
City of St. Albans, and on VTrans owned propdrhe proposed BMPs were assessed with the
BMPDSS model, and determinedpmvide a-21.1% reduction in higlilow, which addresses

1
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115% of the TMDL higlilow target (Q 3% through reduction of runoff from the-§ear design
storm. Thehigh flowtarget mitigated by each proje¢®o)and cumulativetarget addressed%)
was determined foreach projects The planning level cost for implementation of the FRP is
approximately$5,300,000 (excluding VTrans)

A comprehensive ranking matrix was developed to prioritize the proposed projects based on
criteria including considerations for the cost, design, aesthetics, and other project benefits and
constraints. The ranking provides aotdor the MS4s to use as they prioritize projects with
available financial resources. The prioritization was also used to develop a long term
implementation schedule.

The goal of this project wae developan FRFfor the Stevens Broolvatershed, to agst the

City and Town of St. Albams the effort to help protect andNBS & G 2 NB  stofiwite y (G Q &
impairedstreams. The allocation of impeous ownership between th&S4sin the watershed

was determinedandguided the plan development.

[ll. Background

Stevens Brook, upstream of Pearl Street in the Gitggy OdzNNBy Gt e 2y (GKS {1
impaired waters lisand determined to be primarily a result of stormwater runaoffi. the effort

to restore Stevens Broo&nd lift its impaired designation, #fow basedTMDLwas developed

for the brook outlining required reductiors in stormwater highflows and increasesin

baseflovs. The flow targets are the basis for th&RF developed in accordance with thdS4

general permit gbpart IV.C.1- & | NBIljdzZANBR LI NI 2F (GKS a{nQ
Program (SWMP).

The purpose of the FRP is to outline a plantfa retrofit of existing impervious cover with
stormwater managemenBMPs such as detention basins atibretention filters,to meet the
TMDL flow targetsThe TMDL set forth that watershed hydrology must be controlled in the
BW to reduce highdw discharges and increase bfiew in order to restore degraded water
guality and achieve compliance with tMermont Water Quality StandardSomponents of the
FRRas outlined in the MS4 general perniitclude

1 The identification ofretrofits to existing BMPs with expired State stormwapermits,

1 New BMP controlsanddesign plans for selected BMPs,

1 Afinancial planand

1 Aregulatoryanalysis.
Three MS4, including theCity and Town of St. Albanand VTrans,own imperviouscover
within the impaired Stevens Brook watershed’he contributing MSlare allowed to prepare a
joint-FRP for the watershed, or separate plans addressing thdividual contributios. The
TMDL flow targets are watershedde. Therefore, the approach for thisndependent study
was to develop a watershed A RS Cwt I GgAGK O2yaARSNI dagaty 2F
allocation based on impervious ownership.
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1.1 TMDL Flow Targets

In the effort to restore Stevens Brooko its attainment conditionand lift its impaired
designation, a flowbased Total Maximum Daily Load (TMDL) was developeStéwmens Brook
using flow as a surrogate for pollutant loadinThis docoment outlines required reductiosin
streamhighflows and increasgin stream low flows

The basis for the TMDiequired high flow reductionsvas the comparison of modeled Flow
Duration Curves (FDCs) betweehis impaired watershed and comparable ttainment
watersheds. AADC graphthe percentage of time during a period that flow exceeds a certain
value, with the low flow represented by the ®5percentile (Qus) and the high flow
represented by the 8 percentile (Qv.30). TheProgram for Predicting Pating Particles Passage
through Pits, Puddles, and Ponds, Urban Catchment Model (P8) was usediébgauged and
ungauged watersheds in Vermotd develop FDC&om which an areanormalized highléw
and low flow were extracted by drainage areBhe percent changbetween impaired and
attainment FDCs werased as a basis for the TMDL requiremefiise highflow (3% was
determined to be relatively equivalent to theykardesign storm flow. fAerefore, all proposed
BMPs are designed to théhanel Protection volume (GPstorage standardio address the
high-flow reduction target.

A future growth factor was included in the TMDL to account for future-juoisdictional
impervious growth within each watershed. Nqurisdictional growth is by defition impervious

area that does not require a stormwater permit and is not managed by a stormwater BMP.
Therefore, the long term stormwater management plan must account for this type of growth as
it will be unmanaged impervious area. VT DEC estimateduaefgrowth of 15 acres in the
watershed based on local development and projected growth for Stevens Brbekapproved
TMDL flow targets for Stevens Brook at®wn in Table 1.

Table 1 TMDL targets for Stevens Brook

Target High lbw Q 0.3 | Target Low Flow Q 94
(x %) Reduction (= %) Increase

-24.4% 24.3%

While the lowflow goal is important to ensure flow during the dry summer months, it is not an
actionable requirement in the EPA approved TMDL, and therefore was ngtithary focus of
the FRP BMP identificatidar this study

Included in the 2012 MS4 permit issuance were new requirements for municipalities to develop
FRPs to implement the stormwater TMDLs. The FRPs must be developed for eaicbdimpa
watershedby Ocbber 1, 2016, and must include the following elements:
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1) An identification of required controls

2) A design and construction schedule

3) A financial plan

4) A regulatory analysis

5) The identification of regulatory assistance

6) Identifi@ation of any third party implementation

The schedule shall provide for implementation of the required BMPs as soon as possible, but no
later than 20 years from the effective date of the permit, before December 5, 2032.

1.2 MS4 Allocation of Flow Targets

Allocation of the higHlow target by MS4 was approximated based on relative impervasaa
ownership within the watershed. Impervious cover calculations excluded railroads and
agricultural areas.

St. Albans City owns the majority of impervious cover witthie StevensBrook Watershed
(70.6%) and thus is responsible for the majority of high flow reductions (17.16%). The remaining
impervious area is owned by St. Albans Town (22.7%), while VTrans owns the remaining 6.7%.
The ™MDL flow targets werallocated b each MS4 based on their impeus ownershipvhere

St. Albans Town is responsible for a 5.51% flow reduction and VTrans is responsible for the
remaining 1.63% flow reduction (Table 2).

Table 2 Stevens Brook flow targetsallocated by MS4

Total Impervious % of _Target Target

owner Watershed Cover Waters_hed High Flow | Low Flow

Area Impervious | Q 0.3 (= %) Q 95 (= %)

(acres) (IS, Cover Reduction | Increase

St. Albans City 585.4 218.0 70.6% -17.23% 17.16%
St. Albans Town 1081.8 70.0 22.7% -5.53% 5.51%
VTrans 67.7 20.7 6.7% -1.64% 1.63%
Watershed Total 1734.9 308.7 -24.40% 24.30%
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IV. Existing Data Review

IV.1 Permit Review

As per subpartV C of the approved MS4generalpermit, all expired stormwater permits in the
watershed were acquired and reviewed. Existing stormwater systeppgoved under an
expired permit were fieldverified for compliancewith the written permit (Table 3). Field
retrofit assessments were thezompletedat each sitavith CPwetention structuredor system
upgradedo the 2002 Vermont Stormwater Management Manual (VTSWMM) design stdsda

Table 3 Expired permit stormwater BMPs

. . Permit CPv
Site Name Permit # Expiration Date Address Storage

City of St. Albans

St. Albang own Education Center 1-1206 12/31/1999 169 South Main Street Y
The Switchyard 2-0907 7/1/1985 Lake & Pine Streets Y*
St Albans Industrial Park Access Ro{ 2-0147 7/1/1985 Lemnah Drive
Lower Welden Street Housing Projeq 2-0963 7/1/1985 94-100 Lower Welden ST
St Albans Industrial Park Lot #1 2-1157 7/1/1988 Lemnah Drive -
Coote Field Industrial Park 1-0702 3/31/1993 Lake Street/Houghton St
St Albans City Industrial Pdr&t #4 1-1264 6/3/2001 Lemnah Drive
Town of St. Albans

Northwestern Medical Center Campy 1-1477.0102 3/31/2006 Home Health Circle Y
Grice Brook Retirement Community | 1-1194 12/31/1999 Grice Brook Circle Y
Hill Farm Estates 1-0650 12/31/1992 Hill Farm Estates Rd

*|t was determined thathe Switchyard currently meets the CPv standard, despite its cuesgaited permit, and
was therefore proposed for retrofit

IV.2 VT DEC BMPDSS Model Assessment

The VT DEGvorked with an external consultant (TetraTech) to develop a Vermspatific
hydrologic model, the Vermont BMPDSS, to predict progress toward the TMDL flow targets
based on proposed BMP implementation scenaridee BMPDSS model is used to predict peak
flows at the watershed outlet for a P2002 (baseline), Po002 (existing condition), and a
Credit (BMP implementation) scenario. All models are compared to th®32 model on a
percent change basis.

IV.2.1 Pre-2002 Model Revisions

The following considerations were documented upon review ofRhe2002model:

1 Combined sewer subwatersheds weneludedin the PBUCMmodeling effort by Tetra
Tech,used to develop syntheti€DCsfrom which the flow targets were derived. An
estimated 205 additional acres of drainage to Stevens Brook was modeled by Tetra
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Tech, resulting in a potential ovestimation of the high flow percent reductiotheVT
DEC is aware of this matter.

T W/ ! Qiéwatershed delineations (WCA 2009) for the City and Tafv8t. Albans were
used bythe VTDEC in the &mont BMFADSS modelsTherefore combined sewer
subwatersheds werexcludedfrom the BMPDSS model.

1 The Stevenfkugg drersion structure was accounted for within tRee2002model. The
discharge coefficient (model parameter) was modified to ensure that water was routed
over the diversion. The discharge coefficient needs to be manually altered by the user in
order for the model to operate properly.

The following revisions &e made to the model:
1 Drainage areas were revised for two existing BM&ducing the overallvatershed area
by 12 acres
1 Five subwatershedswere augmentedto account for new BM® and fieldverified
drainage paths.

IV.2.2 Post-2002 Model Revisions

Through a thorouglassessment of the PG&002 model, it was confirmed that all existing (Ron
expired) permitted sites were accounted for in the BMPO®8.Pos2002 model was updated
to include all BMPs installed after 2002 including ' T

Five rain gardensn Rugg Street

Six rain gardens on Bishop Street

Five rain gardens on Quintin Court,

Firehouse tree boxlters,

An infiltration trench on Driscoll Dwe,

A gravel wetland at the St. Albans park and ride (Figure
And pervious concrete sidewalks and proposed rain

=4 =4 =4 48 -8 4 -9

Figurel. Gravel Wetland at
gardens at Taylor Park. St. Albans Park & Ride

There were severadxistingpermitted sites that do not have volumgased or infiltration BMPs
and therefore those sites were not inced in the model. Theravere two new pending
permits, #6526NDS and #660ENDSwith proposed construction that were not included in the
Post2002 model because the permit was unavailable attthree of the plan developmentThe
St. Albans Town Zoning Magerconfirmed thatthe project covered under permit #584NDS
was on hold indefinitely at the time of model revisions, and theretbeeBMPs associated with
this project were not added to the model.

Rain gardens for thregreenstreet projects were onsidered in thePost2002model (Bishop,
Ruggand Quintin). The sizeof drainage areafor individual rain gardens wer®o small to be
counted in the model due to the low resolutiaf the Hydraulic Response Unwhichare 30
meters by30 meters. Therefore, the drainagareas of these practices were lumped into one
larger drainage area so that they could be incorporated into the model.
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IV.2.3 Diversion Structure

The Steven®ugg diversion structure, first built in 1957, is a historic structure desigmed
address flooding issues in the City of St. Albans by diverting stream flow from Stevens Brook to
Rugg Brook. After an extensive study of the structure in the early 2000s, a new water quality
and flood equalization system was constructed at the siteniaimize increased stormwater
flows to Rugg Brook and provide enhanced water quality treatment.

The W DEC modeled the diversion structure in tRee2002 and Post2002 models as a
regulator which acts as a flow splitter, diverting flow from StevBrnsokto Rugg Brook. The
existing structure was designed to divert flow from StevBngokto Rugg Brook during high
flows by way of a culvert and weir structure. The discharge coefficient (model parameter) was
reduced from the default value of 0.6 to aner value of 0.37, in ordeio allow the model to
divert flow from Stevens Broolkccordng to the Dubois & King desigth% ofthe 1-year storm

is to be diverted from StevenBrookto Rugg BrookAlterations to the diversion structure in
2006 are reflected in the Pe&002 model WCA corresponded withthe VT DEGbout the
parameters selected for the diversipand it was determined that the structure was correctly
modeked according to the diversio structure design parameters and therefore these inputs
were not altered.

IV.2.4 Post-2002 Model Results
TheVTDEQPost2002 model estimated thagxisting BMPs in the watershed reduced high flows
by 0.6% o01”.5% of the TMDL higklow targets. Following a reunning of the Pos2002 model

with the revisions described above, the high flow reduction was increased to 0.92% or 3.8% of
the high flow reduction target (Table 4).

Table 4 Stevens Brook high flow target reduction progress withievised Post2002 model run

High Flow Q 0.3 High Flow Q 0.3
Target High | (£ %) Reduction| (x %) Reduction High Flow
Owner Flow Q 0.3 Achieved with | Remaining with| (Q 0.3) Target
(x %) Reductior Post2002 Post2002 addressed (%)
Model Model
St. Albans City -17.23% -0.24% -16.99% 1.4%
St. Albans Town -5.53% -0.44% -5.09% 8.0%
VTrans -1.64% -0.24% -1.40% 14.8%
Watershed Total -24.40% -0.92% -23.48% 3.8%




Steven®Brook Flow Restoration Plan

V. Required Controls Identification

The process of BMP identification consisted of first asseshmgxistingBMPs with expired
permitsfor retrofit potential to meet the2002VTSWMMdesign standards. Upon review of the
existing BMPs, WCA determined ttatditionalnew BMPs would be required to meet the high
flow target(Figure 2)

implementation with priority on City and Town owned lan
In addition, thelocation of BMPswas consideredso that
storage could beprovided throughout the wateshed and
focused on areas with a higpercentage of imprvious |
coverage where flows werexpected to be highest. After arg
initial list of retrofitswere identified a field assessmentas Figure2. Five proposed swales fc
completed at each site documenting the engineering/frans medianin aredits model
feasibility of eah retrofit including utility conflicts, natural

resources, transportation constraints, collateral benefitsipility and pedestrian safety), ease
of Operation and Mintenance(O&M), and the amount of impervious treated. The team also
verified dranage aeas for the proposed BMP$he proposed BMPs were then designed using
HydroCAD to meet the CPv storagsteria for warm waters. CPv estimates for each BMP are
summarized ifmable A2 (Appendix 2), along with HydroCAD model outputs in Appendix 3.

WCAprepared conceptual designs for the recommend BMPs, designed tad®2VTSWMM
design sandardsfor CR storage(1-yeardesign sorm), provided in Appendix 4. BMPasibility

was determined basen available space, mappedatural Resources Conservati@ervice
mapped soils 1-foot topographic elevatiorcontoursderived from 2008 Rock River LIDAR, and
mapped stormwater and wastewater infrastructure. Additional above ground utibitystraints

were noted in addition to land ownershifD&M, and safetyconsiderations An indepth
engineering assessment will still be required at each site to confirm the presence/absence of
utilities, natural resource constraints, and potential transportation impacts, as part of the final
design process.

V.1 BMPDSS Model Results

The final recommended BMPs list was developed based on an iterative assessment using the
BMPDSS modeling todAn initial BMP list waassessed in the BMPDSE®dit 1 run, which
included expired permit retrofits, was estimated to addr&8%ocof the hgh flow reductionThe
remainder of the watershed was then assessed for additional potentialsBig@lRaddress the
remaining flow reduction. A revised model r(@redit 2)was complete with several additional

BMPs and estimated to address 98% of the hidlow target. A final model run with the
recommended BMP list and revised design estimate@&1% reduction in the high flow,
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addressindl15%o0f the flow target. A 15% factor of safety was estimated, suggesting that the
proposed BMPs plan was conservatarel may be reduced.

The results of the model runs asemmarized inmable Sbelow.

Table 5 Stevens Brook BMPDSS Credimodel results

High Flow
Model Run Description Reduction
(%)
TMDL Target for Stevens Brook 24.0%
VT DE®ost2002Condition VT DES existing model, includes all Pog
Model 2002 BMP$10/15/12) -0.60%
WCA ReviseBost2002Model Revised Pos2002 model 4/12/13) 0.9
-U. 0
Percent of target managedith revised Pos2002model 3.8%
Credit 1Imodel Proposed BMP scenario with only
retrofits to exsting BMPs with expired -18.0%
permits. 6/25/13)
Percent of argetmanaged with Credit modelrun 73%
Credit2 model Proposed BMP scenari (10/15/13)
-23.%%
Percent of target managedith Credit2 model run 98%
Credit3 model Final poposed BMP scenaril2/21/13) 28.1%
Percent of target managedith Credit3 modelrun 115%

Of this 115%igh flow reduction, the City of St. Albans addressed 92.8% of their high flow
target. The Town of St. Albans addressed 183.5% of their tGrgéte 6)

Table 6 Stevens Brook BMPDSSinal Credit model resultsallocated by MS4

High Flow Q :
Target High 0.3 (+ %) ?J%;‘))Fé‘;";ﬁt?oﬁ High Flow
Owner Flow Q 0.3 Reduction R:emainin with (Q 0.3) Target
(= %) Reductior] Achieved with ning addressed (%)
Credit Model Credit Model
St. Albans City -17.80% -16.52%6 -1.28% 92.8%
St.Albans Town -5.09% -9.33% 4.25% 183.5%
VTrans -1.52% -2.25% 0.7% 148.5%
Watershed Total -24.40% -28.10% 3. 7% 115.2%
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The ultimate determination for implementation of projects providing benefit beyond the-high
flow target (> 100%) will be made by tl¢ateof Vermontbased on monitoring data or other
relevant information (MS4 General Permit Sec. IV.PR)gress toward the TMDL flow targets
with the proposed FRP scenario was allocated by MS4 based on impervious area coverage

V.2 P8 model and TMDL Target Revision Considerations:

The TMDL higHow and lowflow targets wee developed using the P8 mod@it the time the
model was developed, the combinagwershed mapping for the City and TowinSt. Albans
was not available,hterefore an additional 205 aes were included in the runoff analysis. It is
not known how the additional acreage affected the overall percent impervious for the
watershed, however a majority of the combinsdwersheds ardocated within the urban
center. Thissuggess that the percen impervious would be less if the combinsdwersheds
were excluded from the watershetnh the P8 model runsPercent impervious is a setige
parameter in the P8 model andirectly influenesthe calcuated runoff from the watershed.
The additionalacreage couldhave potentially resulted in an oveestimation of the highflow
reduction required to bring the watershed to the attainment condition.

VI. Proposed Best Management Practices (BMPs)

The finalCredit modelscenario includedhe addition oftwelve newdetention BMPs nine new
infiltration BMPs, andsixretrofits to existing BMPs with expired permits. Gitdoward the flow

target is also fromexisting stormwater structures including four BMPs designed to-Pog2
standards and eight LID inifrative practices Additional information is summarized for each
BMP inAppendix 2 Table A2), including the impervious cover treated, percent impervious of

the BMP drainage area, total area treated, and estimated CPv storage by the HydroCAD design
modd (Appendix L

The proposd BMPs are summarized in Table ificluding the impervious cover treate
drainage area, and CRtorage estimated by thélydroCAD@nodel. A map of the proposed
BMP locations is included AppendixA. The individual and cumulative percent of the high flow
target mitigated is also included in Table
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Table 7 Stevens Brook BMPDSSinal Credit model BMPs

Cumulative
BMP Land | Permit lmpC?)r\\//elz?us Runoff | Channel Protection P?:rlgsvnfl'gfrgi:? " Z?ézefﬁlct)vc\)/f
Volume
Proposed BMP ID Address Model BMP Type Ownership " Managed (aAcrriz) Managed Target
(aaes) Managed
CF acft % %

GMP (_Zoollng Ponds | Lower Welden | Proposed Retrgflt Private NP 54.6 89.6 274428 6.30 9.28% 10.20%
Retrofit Dr. Basins
g:;gr;]erford Lower Rewes Rd. Proposed Basin Private NP 31.7 91.4 181340 4.16 5 38% 15.59%
NWMCMain Pond Crest Rd., Hill | Existing/Retrofit| Retrofit Private 1-1477, 15.3 45.4 156816 3.60 2 60% 18.19%
(Hill Farm Estates) | Farm Basin 1-0650 e I
St. Albgns Town 169 South Existing/Retrofit Retrqflt Private 1-1206 9.0 49.0 42253 0.97 1.52% 19.71%
Education Center Main Street Basin
g;er];e::g;);)d gtpper Gilman | Proposed Basin City/Private NP 5.2 22.6 48482 1.11 0.89% 20.60%
Lemnah Dr. Lemnah Dr. Proposed Basin City NP 5.1 121 44257 1.02 0.87% 21.47%
65 Bishop StPocket | 65 Bishop St. | Proposed Storage | City/Private NP 4.9 32.9 28967 0.67 0.83% 22 30%
Yard Chambers
65 Bishop StPocket | 65 Bishop St. | Proposed Storage | City/Private NP 4.9 32.9 28967 0.67 0.83% 23.13%
Yard Chambers
I(r:fltljii;r)lal Park (SB | Lemnah Dr. Proposed Basin Private 2-1157 3.8 5.7 22651 0.52 0.64% 23.78%
NWMGSouth Pond Al Crest Rd. Existing/Retrofit Rg;g::t Private 1-1477 3.8 5.6 32496 0.75 0.64% 24.41%
Upper Fairfield Fairfield Hill Rd| Proposed Basin Private NP 3.2 34.3 62421 1.43 0.55% 24.96%
Grice Brook Grice Brook Rd| Proposed Basin Private 1-1194 2.8 18.8 58806 1.35
Retirement 0.47% 25.43%
Community
Homeland Security | 79 Lower Proposed Storage Federal NP 2.8 2.8 13983 0.32 0.47% 25 90%

Weldon St. Chambers
_Ez:lvvllz:ac\)/:/mSubd|V|S|o East View Dr. | Proposed Basin Private NP 2.7 131 9801 0.23 0.47% 26.37%
Fairfield ;Zl/rilgeglgd Hill Proposed Basin VTrans NP 2.2 28.4 31799 0.73 0.37% 26.74%
gfo\L/J_?_hton St.State Houghton St. Proposed Basin State NP 15 2.4 9235 0.21 0.26% 27 00%
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Maple St.

La Salle/Maple

Proposed

Infiltration

Private

NP

1.0

13

6316

0.15

St 0.17% 27.17%
NWMGSouth Pond B CH:i(;g:: Health Existing/Retrofit Rg;r;il;:t Private 1-1477 1.0 1.8 6708 0.15 0.16% 27 33%
Sgtvri;irtlor Smith ggngress/Smlth Existing/Retrofit RBe;r;::t Private NP 0.8 15.3 18513 0.43 0.14% 27 47%
SDC118 1-89 Proposed Median VTrans NP 0.5 1.1 2544 0.06 0.09% 27.56%
Median A1 I-89 Proposed Median VTrans NP 0.5 0.9 2468 0.06 0.09% 27.65%
SDC140b 1-89 Proposed Median VTrans NP 0.5 1.0 2359 0.05 0.09% 27.74%
SDC105b I-89 Proposed Median VTrans NP 0.5 1.0 2333 0.05 0.08% 27.82%
SDC408 1-89 Proposed Median VTrans NP 0.4 0.9 2047 0.05 0.07% 27.89%
SDC98b I-89 Proposed Median VTrans NP 0.4 0.9 1968 0.05 0.07% 27.96%
Median A2 I-89 Proposed Median VTrans NP 0.4 0.7 1881 0.04 0.07% 28.03%
SDC105c 1-89 Proposed Median VTrans NP 0.4 0.8 1799 0.04 0.07% 28.10%
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VI.1 City of St. Albans BMPs

St. Albans Town Education Center Basin Retrofit (City/ Expired Permit)

The St. Alban3own Education CentgSATE)asin was [ .- B 2
permitted under expired permit-1206. The existing basirg Sseilboe
is undersized, and has limited outlet cont(Bigure 3) The :
proposed retrofit is toexpandthe pond, add additional
flow control, and potentialy treatwater quality.

The site is located on the school property. The school ¢
the City will need to decide if the expired permit will b
incorporated into MS4 or theResidual Designation_ _
Authority RDA program. Assistance frotrdT DEQuill be Figure3. SATEC Basin
required to help de¢rmine the optimal regulatory approach.

Green Mountain Power Cooling Ponds Retrofit (City):

Abandoned cooling ponds owned by Gredt\Y Y
Mountain Powerare proposed for use as \\l e
prop N
large scale water gality treatment and flow [+=%
detention facility (Figure 4) A rew storm line §
connectionwould berequired from South Main
Street to Allen Sreet along Lower WeldonThe
design team stimated that the cooling pondg
could be retrofitted to provide water qualit
treatment and mitigate over 6 acteet of

runoff volume.

v, TS

The cooling ponds are located adjacent to thdgure4. Green Mountain Power Cooling Pond
Green Mountain Power$t. Albans diesel plant

substation, which is an activeunderground storage tank andiebel hazardous waste site
(#20114205). Aite investigation was completeduring thesummerof 2013, as follow up to

the substation remediation. Green Mountain Power submittedite investigation eport in
August 2013, which stated the investigation findings did not warrant additional remedial
actions The investigations pending approval from th&T DEGites management section
Landuse restrictions for the ponds will need to be determined before further development of
this retrofit opportunity is completed.

The VT DEQHazardous Waste ildsion wil need to be engaged during development of this

project. The ponds are privately owned therefore an easement or sale of the land would be
needed for the project to move forward.
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Hungerford Lower Basin (City):

A large scale retrofit project (feasibilt and [ 2
preliminary design completeunder the Enterprise |+
ResourcePlanningcontract #2918102)is proposed |
on the Hungerford pperty within the Town |
(Figure 5) Runoff is proposed to be routed from th
Stevens Brook impaired watersheimto a water
guality treatment andflow detention structure on
the Hungerford Family Trust propertfhe BMP is
estimated to provideover 200 of the flow target
reduction.

Environmental permitting feasibility and frameworkigures. Hungerford Lower Basin
needs to be disgssed in depth withthe VT DEC

Land is privately owned and therefore an easement

or sale of the land would be required.

65 Bishop Street Pocket Yard Swale

An underground storage system psoposed for [t
implementation ona Gty owned parcel located
North of 65 Bishop t8et, possibly extending} .
onto adjacent private landFigure 6. The §te is |
one of few open spaces within the larg

stormwater line would divert flow from an
exiding catch basin capturing a 2®re drainage
area. An easement would be required in order
implement the new ®rmwater line. Acquisition i N
of adjacent private land would be required t@igyre 6. An underground storage system
accommodate the entire structureThe BMP isCRhttp://www.stormtech.com/images/pic_engineer.jpg
proposed on Citpwned land but also may extend

onto adjacent private land. To route flow into the BMiA easement would be required ass
private properties.
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Greenwood Cemetery Basin

The proposed BMP would Becated on private open
land adjacent to the existing Gre@ood Cemetery
(Figure 7) A water quality andlow detention BMP is
proposed. It would capture runoff from a 28re area i

located in the residential district of the City. Flow fro
an existing stormwater line would be diverted into th
facility and then discharged back to the same line.

The BMP is proposed qrivate land, which may bel
reserved for expansion of the existing cemetery. A
alternative BMP design is possible withine City Flgure7 Open land adjacent to the
ROW, orUpper Gilman B&ad,if it is deemed infeasibleGreenwood Cemetery

to use the private land for the proposed BMP.

Lemnah Drive Basin

A water quality treatment and flow

Drive just south of the Stevens Broo
crossing and parallel to the railroad. Th 5. o3
BMP would serve to detain and treat runo r 3
from the industrial area along Lemnahizr &
and some City homes and streets.

The proposed mject ison Cityowned land
and redevelopment plansalong Lemnah|. .
Drive could impact BMP placement. There
potential for incorporatingthe retrofit with
the stormwater management needs of thé&
planned Lemnah Drive redevelopment Figure8. Lemnah Drive
project
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Industrial Park Basin (City/Expired Permit)

A water quality andlow detention basiris proposed for an existingigf
drainage way just east of the B. Collins property The site | \
currently collects drainage from an outlet pipe connected to} i
system of catch basins east of the railroad tracks, and from fBe 8}

Collins facility by a second pipe. \E

the expired permit will be incorporated intdthe MS4 or RDA [
program. The #e appears to bepartially within the Central L4
Vermont railroad ROW which will require railroad approval. 7

Additional a&sistance fromthe VT DEC will be required to helgrigure9. Drainage way,
determine the optimal regulatory approach. east of S.B. Collins Prope!

Governor Smith Road Pond Retrofit (City)

The existing Governor Smith &ad subdivision
pond was designed and implemented after 200§
The pond is not permitted under a statgs
stormwater permit becase the project was belo
the l-acre threshold. The pondvas modeled
based on the record drawingnd determined to
be not up to the CPv standard. A propose
reduction in the low flow orifice would provide
additional CPv storage and credit toward the flo
targets.

Figurel0. Governor Sm'ith Road pond

The pond is privatelyowned, therefore thel 2 YS2 gy SN a woull needta bei A 2 v
engaged as a partner withe Cityin order to implementhe proposed pond outlet retrofit.

16



Steven®Brook Flow Restoration Plan

Homeland Security Storage Unit (City)

A subsurface storage unit is proposed for placemegt..
beneath the Homeland Securitiacility parking lot. [
With no available space for an open detentiofigaees
structure, an underground storage unit was determinejgiss -
to be the best option for this location. The storageit [
would capture drainage fron2.8 aces of impervious
area including the parking lot and roof of the facility.

As he parking lot is part of a federaaéility, Homeland
Securitywill needto be engaged as a partner withe
City for implementing the retrofit project.

-
-

Figurell Homeland Sc fcilit
parking lot

Houghton Street Basin (City)

An existing shallow swalwvest of the State of Vermont]
facility, along Houghton $eet currently captues
runoff from the parking lotand roof of an adjacent
building. The proposed retrofit would involve addi
water quality improvements and flow control.

The project site is owned by the State of Vermo
Implementig a retrofit on State property would
adzLILI2 NI GKS +SN¥2yd D2 JBEINg
Initiative. Figurel2.t N2 2 SOi
facility on Houghton Street

Maple Street Infiltration and Detention Basin (City)

An open lot just north of an existing parking lot along
Maple S$reet was identified as an idealte for a shallow &
infiltration and flow detention basin.The sructure
would capture runoff from 1.3 acres of imperviouims
coverage on the existing privately owned lot.

— |}

The proposed mject would belocated on private land
and withinthe CityROW.The andownerwould needto

be engaged as a partner with the City for proje
implementation.

Figurel3. Open lot on Maple Street for
shallow infiltration and flow detention
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VI.2 Town BMPs

NWMC Main Pond Expansion and Hill Farm Estates Retrofit (Expired Permit)

The exsting Northwestern Medical Center (NMQ
main pond is permitted under expired permit 4477.
Available open spaceadjacent to the existing

stormwater pondand the expired permit make this sit¢

the Hill Farm Estates subdivision (under expired permit
#1-0650) north of the medical center, and upgrattee | !
pond to 2002V TSWMMstandards. G -sianiatt et
Figurel4 b2 a/ Q& YIFAY L
Assistance fromthe VT DEQs recommended to coordinate with the Hill Farm Estates
Homeowners Association and the NWkGletermine the best regulatory approach in order to
renew the expied permits, and develop a coshare to fund the pond retrofit. Additionally, it
will be important to coordinate with the NWMC planning staff on their proposed expansion

plans for the Center.

Grice Brook Retirement Community Basin (Expired Permit)

The existing site is permitteander expired permit
#1-1194. Runoff from the Grice Brodketirement
Community currently drains from the site via ja
series of swales and culverts to a steep
embankment with significant erosigisee photo at
right). Runoff evatually enters theSATE®ond,

which is undersized and has limited outlet contrg
A new pond is proposed at the bottom of the slope
to provide water quality benefit and flow control.

Figurel5. Eroded embankment by Grice
TheVT DE@etlands programand the Army Corpsg,qok Retirement Community

of Engineerss to be engagedt the start for the

project planning proces® evaluate wetlad presencefunction, andvalue at the site location.

The #e is located on the Tow@school property and therefe a land sale or easement would

be required. Drainage area of the pond includes agricultural runoff as well as the permitted
Grice Brook facility. A cost share is recommended betweerltven andparties contributing
drainage The expired permittees anché Town will need to decide if expired permits for the
Grice Brook facility will be incorporated into MS4 or the RDA program. Assistancéhiort

DEC will be required to help determine the optimal regulatory approach.
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