
 
 

AHEAD OF THE STORM 
Site:  Silver Street Rain Garden 
Location:  Silver Street and VT Route 116, Hinesburg, Vermont 
 
POST-CONSTRUCTION SUMMARY 

Construction Summary 

A bio-retention stormwater treatment system, known as the Silver Street Rain Garden, was constructed at the 
discharge point of three drainage systems at the southeast corner of VT Route 116 and Silver Street.  The primary 
goal of the bio-retention system was to improve water quality and flood resilience by filtering sediment and 
nutrients, reducing erosion, promoting infiltration, as well as providing retention storage.  The project site was 
identified as a potential stormwater treatment site as a result of an initial Town-wide hydrology study completed in 
2011 and 2012.  The site was considered a top priority for stormwater treatment because runoff from three 
separate drainage systems were discharging to an eroding swale directly connected to the LaPlatte River.  The 
entire project site was located on Town-owned land or the Town’s right-of-way for Silver Street. 

Construction of the bio-retention system took place over four weeks in September and October 2014.  The project 
was constructed through a partnership between the Lewis Creek Association, the Town of Hinesburg, and 
Distinctive Landscaping of Charlotte, VT.  Project design and implementation was funded through a 2014 Ecosystem 
Restoration Program Grant.  The Town of Hinesburg Highway Department provided in-kind services to rough-grade 
the treatment cells and reshape the existing roadside drainage swale.  Distinctive Landscaping of Charlotte, 
Vermont were contracted to install the various outlets and erosion control measures, finish grade the project site, 
place and amend topsoil as needed, plant the herbaceous plants and shrubs, recover the site, and provide year one 
maintenance.  A planting plan was developed by Andrea Morgante Landscaping Services of Hinesburg, Vermont.  
Final design and bid phase services, as well as part-time construction oversight and final documentation was 
provided by Milone & MacBroom of Waterbury, Vermont. 

Installed Treatment Elements 

Two Optimal Conservation Practices (OCPs) were installed to mitigate stormwater runoff at the site. 

1. A two-celled bio-retention system to slow and store water, promote infiltration, and filter sediment and 
nutrients to pre-treat runoff from three drainage system previously directly connected to the LaPlatte River. 

2. Swale improvements including reshaping and installation of stone check dams to mitigate active erosion. 

Project Benefits 

This project will improve water quality by reducing sediment transport in stormwater runoff, reducing erosion, 
promoting infiltration, reducing nutrient loads by plant uptake, and providing retention storage.  The primary goals 
are to improve water quality protection and flood resiliency by slowing runoff, reducing erosion, and enhancing 
vegetation.  The bio-retention system was designed to treat stormwater runoff from a 6.7-acre urbanized 
watershed containing about 2.6 acres of impervious surface or 39% of the contributing area.  The bio-retention 
system provides approximately 13,000 cubic feet (0.3 acre-feet) of runoff storage in a two-tiered configuration and 
is designed to treat approximately 1 inch of rainfall from the contributing drainage area (i.e., the Water Quality 
Volume – WQv).  The herbaceous plant materials are native and also enhance habitat and biodiversity. 

Additional Documentation Attached 

Pre- and Post-Construction Photo Log 
Construction Observation Reports 
Construction Plans dated June 2014 
Final Memo dated December 2014 
Cost Opinion 



AHEAD OF THE STORM 
Site:  Silver Street Rain Garden 
Location:  Silver Street and VT Route 116, Hinesburg, Vermont 
 
PRE- AND POST-CONSTRUCTION PHOTO LOG 

 
Pre-Construction, December 12, 2012:  View of storm drainage outfall area looking west. 

 

Post-Construction, October 3, 2014: View of completed upper treatment cell looking west. 
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Pre-Construction, December 12, 2012:  View of storm drainage outfall area looking east. 

 

 

Post-Construction, October 3, 2014:  View of completed upper treatment cell and sediment forebay looking east. 
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Pre-Construction, December 12, 2012:  View of vacant land and existing swale along Silver Street looking west. 

 

 

Post-Construction, October 3, 2014:  View of completed lower treatment cell looking west. 
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Pre-Construction, December 12, 2012:  View of existing eroding swale along Silver Street looking north. 

 

 

Post-Construction, October 3, 2014:  View of completed swale and lower treatment cell looking north. 
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Post-Construction, June 2, 2017:  View of upper cell looking east. 

 

 

Post-Construction, June 2, 2017:  View of both upper and lower cells looking south. 
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TECHNICAL MEMORANDUM 
 
 
TO:  Lewis Creek Association 
 
FROM:   Milone & MacBroom, Inc. 
 
DATE: December 30, 2014 
 
RE:   Silver Street Rain Garden (PM 8a) 
 MMI# 3452-19 
 Stormwater Treatment Project Implementation in the LaPlatte River Corridor 
 2014 Ecosystem Restoration Grant (ERP-2-14.1) 
  
 
 
The following narrative describes the design basis and implementation of the bio-retention basin 
known locally as the Silver Street Rain Garden.  The rain garden was constructed at the southeast 
corner of VT Route 116 and Silver Street in the Town of Hinesburg.  The stormwater treatment 
project represents the culmination of the work completed in an initial Town-wide hydrology 
study completed in 2011 and 2012. 
 
Final Design 
 
Field survey was conducted by Milone & MacBroom, Inc. in December 2013 and January 2014 
prior to advancing design.  The survey collected along with supplemental data such as 
Chittenden County LiDAR, GIS Shapefiles, aerial photos, and VT Route 116 Sidewalk design 
plans were used to create a base map of existing conditions.  Information regarding data used to 
create the base map is provided in the final plan set (attached). 
 
The rain garden was designed to fit within the Town-owned sloping site along Silver Street 
between an existing drainage swale and the Hinesburg Masonic Lodge Building.  The site was 
selected because it is the location of three storm drainage outfalls that drain a portion of the 
Village where impervious surfaces exist.  Prior to constructing the rain garden, runoff from the 
three outfalls was conveyed to the Laplatte River by an existing drainage swale with little 
treatment. 
 
The rain garden was designed in a two-tiered configuration and is capable of storing a total of 
approximately 13,000 cubic feet (0.3 acre-feet) covering an area approximately 100 feet wide by 
170 feet long.  Both treatment cells were planted with select herbaceous plants and shrubs based 
on their anticipated moisture levels. 
 
The upper treatment cell was designed to collect all of the stormwater from the existing drainage 
outfalls, transfer stormwater to the lower treatment cell using a perforated riser structure, and 
bypass larger storms to the swale along Silver Street.  The roadside swale was reshaped, re-
vegetated, and stone check dams were installed as part of the overall project.  A sediment 
forebay was incorporated into the upper cell using a stone filter berm allowing course sediment 
and debris to settling at the drainage outfalls where routine maintenance can be performed. 
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The lower treatment cell was designed as a bio-retention basin allowing stormwater to pond a 
maximum of 18 inches before discharging through a stone outlet weir.  A bio-retention 
configuration provides the greatest opportunity for stormwater to infiltrate, evaporate, or be 
utilized by the plants.  If stormwater runoff discharges from the stone outlet, it is conveyed by 
the re-shaped vegetated swale along Silver Street to the Laplatte River. 
 
A detailed landscaping plan was developed for both the upper and lower treatment cells.  Two 
planting zones were outlined on the landscaping plan based on the anticipated depth of flooding 
and level of moisture.  The herbaceous plants were primarily installed along the bottom of the 
treatment cells, while shrubs were placed along the side slopes of the rain garden.  All additional 
disturbed areas were planted with a conservation grass seed mix. 
 
The design of the rain garden is based on the Water Quality Volume (WQv) as outlined in the 
Vermont Stormwater Management Manual.  The primary design goal is to capture the runoff 
from a 1-inch rainfall event, which generally represents 90 percent of the rainfall events 
occurring annually.  Treatment objectives are to remove 80% of the average annual total 
suspended solids (TSS) and to remove 40% of the total phosphorus (TP) load present in the 
contributing stormwater runoff. 
 
The WQv was calculated using the drainage area contributing to the rain garden and the percent 
impervious of the sub-watershed.  The sub-watershed contributing to the rain garden is 
approximately 6.7 acres containing about 2.6 acres of impervious surface or 39% of the 
contributing area.  The watershed draining to the rain garden generally collects an area extending 
to the south of Papa Nick’s and north to St. Jude’s Church (Figure 1). 
 
 

 
Figure 1:  Map of the 6.7-acre drainage area in Hinesburg Village 

 
The WQv was calculated as 0.38 acre-feet.  The perforated riser structure provided in upper 
treatment cell was designed to transfer a maximum of 0.38 acre-feet to the lower treatment cell 
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while maintaining 1 foot of freeboard.  Excess stormwater is bypassed to the roadside swale 
along Silver Street through the stone bypass weir.  The bypass weir is designed to activate during 
a 1-year storm event equal to a 2.1-inch rainfall over a 24-hour period.  The design of the rain 
garden and its outlets was conducted using Hydraflow Hydrographs Extension for AutoCAD 
Civil3D 2014 version 10.3.  The software was used to determine the peak flow rates entering the 
rain garden and design the hydraulic capacity of the riser structure and bypass weir in the upper 
treatment cell, as well as the overflow outlet in the lower treatment cell. 
 
Implementation 
 
Construction of the Silver Street Rain Garden began during the first week of September 2014.  
The project was constructed using work crews from the Hinesburg Public Works Department 
and Distinctive Landscaping of Charlotte, VT.  Hinesburg Public Works provided in-kind 
services by preparing the project site, rough grading and shaping of the treatment cells, and re-
shaping of the existing drainage swale. 
 
Distinctive Landscaping was contracted to install the various outlets and erosion control 
measures, complete finish grading, place and amend topsoil as needed, install the herbaceous 
plants and shrubs, and recover the site.  Milone & MacBroom, Inc. was tasked with providing 
construction oversight.  Site visits were conducted throughout construction to provide stakeout of 
proposed grades and rain garden features, as well as to guide work crews.  Oversight reports 
were prepared and provided to the Lewis Creek Association and the project team throughout the 
construction period. 
 
The rain garden was successfully constructed following the final plans.  The final dimensions 
and elevations of the treatment cells and outlets will allow the rain garden to function as 
designed.  A final site walk was conducted with the Lewis Creek Association, Town of 
Hinesburg, and Distinctive Landscaping on October 3, 2014 (Figures 2-5).  The majority of the 
plantings began to grow following construction before the arrival of winter.  All of the 
herbaceous plants and shrubs were planted in accordance with the final design plans.  The five 
(5) trees that were originally planned for along the edges of the rain garden were not planted due 
to lack of funding.  Additional funding is being sought for the trees, a bench, and an 
informational placard to be placed along the edge of the rain garden.   
 
During the earthwork and rough grading phase of the project, some compacted fill, stumps, and 
debris were uncovered while excavating the upper treatment cell.  Some minor adjustments to 
the shape of the upper treatment cell were made to avoid having to remove this material. 
 
An effort was made to avoid soil compaction during construction, yet some compaction took 
place within the footprint of the lower treatment cell due to moving of excavated material with 
heavy equipment.  The area was rototilled when finishing construction to help loosen the soils 
for planting and to restore infiltration. 
 
Initially, the source of irrigation water for the plantings was to run several hundred feet of hose 
from the front entrance of the nearby elementary school to the rain garden.  This watering option 
did not work well since the hoses had to be removed each day so that the school could be locked 
and irrigation was not possible on weekends since the school was closed.  As an alternative, 
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connection to a nearby hydrant was explored but not allowed.  Ultimately, the solution was to 
withdraw water from the LaPlatte River to water the plantings using a pump placed under the 
Silver Street Bridge.  The Vermont Agency of Natural Resources confirmed that a small water 
withdrawal was allowed as long as the flow rate was limited to 15 gallons per minute. 
 
 

  
 
 
 

 
 

Figure 2:  View of completed 
rain garden treatment cells from 
Silver Street.  Irrigation sprinkler 
operating in lower cell, and water 
supply hose visible along the 
reshaped drainage swale in the 
foreground.  Stone outlet from 
lower treatment cell and stone 
check dam visible in the left 
portion of the photo. 

Figure 3:  View of completed 
lower treatment cell. 
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Figure 4:  View of completed 
upper treatment cell. 

Figure 5:  View of completed 
rain garden treatment cells from 
the school parking lot / site 
access point.  Erosion control 
matting used to recover the site 
visible in the foreground. 



ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COSTS
SILVER STREET RAIN GARDEN

HINESBURG, VERMONT
JUNE 2014

UNIT QTY UNIT    
COST

AMOUNT             
IN FIGURES

LS 1  $       500.00  $                            500.00 

CY 585  $           7.50  $                        4,387.50 

LS 1  $    2,000.00  $                        2,000.00 

CY 165  $         10.00  $                        1,650.00 

LS 1  $    1,000.00  $                        1,000.00 

LS 1  $       675.00  $                            675.00 

LS 1  $    1,600.00  $                        1,600.00 

LS 1  $    2,150.00  $                        2,150.00 

LS 1  $    1,350.00  $                        1,350.00 

LS 1  $       900.00  $                            900.00 

LS 1  $    1,000.00  $                        1,000.00 

LS 1  $       900.00  $                            900.00 

LS 1  $  12,500.00  $                      12,500.00 

LS 1  $ 19,000.00  $                      19,000.00 

LS 1  $                                   -   

LS 1  $                                   -   

LS 1  $                                   -   

LS 1  $   1,000.00  $                        1,000.00 

50,612.50$                       

 $                        5,061.25 

 $                        2,530.63 

 $                      58,204.38 

 $                        8,037.50 

 $                      50,166.88 

TOTAL (ROUNDED) =  $                      50,200.00 

Construction Safety Fencing

Furnish & Install - Stone Filter Berm

Sediment & Erosion Controls

Common Excavation

Earthen Embankment / Fill Compaction

Excess Material Export

Mobilization / Demobilization / Construction Layout

FINAL DESIGN

ITEM DESCRIPTION

INKIND SERVICES (TOWN) =

TOTAL =

PROJECT SUBTOTAL =

CONTINGENCY ±10% =

PROJECT SUBTOTAL =

Plantings - Furnish & Install Shrubs with Mulched 
Beds

Plantings - Furnish & Install Herbacious Plants

Seed Mix - Furnish & Install Conservation Seed Mix 
with Straw Mulch

Furnish & Install - Stone Splash Pads

Furnish & Install - Stone Check Dams

INCIDENTALS TO CONSTRUCTION ±5% =

Amended Topsoil

Furnish & Install - Riser Outlet Structure

Furnish & Install - Erosion Control Matting

Plantings - Furnish & Install Trees

Site Recovery
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*Cost does not include utility relocations                               
and property acquistions/easements

Furnish & Install - Stone Bypass Weir & Stone 
Overflow Weir
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