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125 College Street, 4th Floor 
Burlington, Vermont 05401 
802‐860‐1331 
802‐860‐6499 fax 
www.hoyletanner.com 

 
 
June 17, 2013 
 
Thomas J. DiPietro, Jr. 
Deputy Director 
Department of Public Works 
104 Landfill Road 
South Burlington, VT 05403 
 
RE: Mayfair Park Stormwater Collection System Improvements 
 Conceptual Options  
 
 
Hoyle, Tanner & Associates, Inc. (Hoyle, Tanner) is pleased to submit this report 
of conceptual options for the Mayfair Park Stormwater Collection System 
Improvements for discussion purposes with the City.  
 
Mayfair Park has been identified as a location with a failing drainage conveyance 
system on private property and ongoing high groundwater problems resulting in 
water in neighborhood basements as reported by residents.  The City has 
identified the following goals for this project: 
 

 Move parts of the neighborhood’s drainage conveyance system that 
are located on private residential property into the City’s right-of-way.  

 Replace damaged and deteriorated infrastructure. 
 Include stormwater treatment/detention into the project design as much 

as possible. 
 

To that end, this report has identified various concepts of implementing 
stormwater conveyance improvements in the Mayfair Park neighborhood and 
opportunities for potential groundwater alleviation and stormwater treatment 
within the system. 
 
It is the City’s goal to move all stormwater infrastructure into the City’s right-of-
way so that it can be easily maintained. All stormwater piping that is buried on 
residential properties will be left in place in its current condition to minimize 
impacts to private property and provide what, if any, ongoing seasonal high 
groundwater dewatering. The only infrastructure on private property that the City 
plans on replacing is the Discharge Point 1 outfall which is located between the 
houses at 7 & 11 Mayfair Street. The City plans on obtaining an easement for 
future maintenance in this area and no other.  
 
Hoyle, Tanner retained DiBernardo Associates, LLC to survey the neighborhood, 
locate the existing stormwater system and utilities, and obtain topographic 
information.  The survey provided elevation data of the existing stormwater 
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system.  Using this survey data, Hoyle, Tanner developed two piping layout 
concepts for the City’s consideration, along with estimated project costs and a 
discussion of advantages and disadvantages for each concept.  The existing 
survey information, as identified by DiBernardo Associates, is attached to this 
memo.  
  
Piping Layout - Concept 1  
 
Concept 1 is to enhance the existing stormwater infrastructure with a new 
expanded system located within the City’s right-of-way, as outlined in the 
attached Concept 1 Layout map.  This concept consists of the following: 
 
Discharge Point 1 
 

 In roadways remove all existing 12” piping and replace with new 15” 
perforated pipe and replace existing catch basins with new pre-cast 
concrete catch basins. 

 Extend new 15” perforated pipe and install new catch basins down Elsom 
Parkway and eastward along Mayfair Street to a new manufactured 
stormwater treatment device (MSTD) prior to Discharge Point 1. 

 Replace Discharge Point 1 outfall with 15” pipe. 
 Outfall shall be stabilized to prevent erosion and the discharge area 

leading to Potash Brook would be regraded.  
 Leave in-place the existing systems that are located on residential 

property.  The existing system north of Woodbine Street will be 
hydraulically disconnected from the system on Woodbine Street by hard-
piping through to the existing system located between Woodbine and 
Mayfair Streets.  The existing system will tie into the new system upstream 
of the new stormwater MSTD proposed for Mayfair Street. 

 
Discharge Point 2 
 

 Remove existing 12” piping and install new 15” perforated pipe down the 
west side of Victoria Drive from Williston Road to Beacon Street and 
replace existing catch basins with new pre-cast concrete catch basins. 

 Install new 15” perforated pipe along the eastern half of Woodbine Street 
to the new system on Victoria Drive and replace existing catch basins with 
new pre-cast concrete catch basins. 

 Remove existing 12” piping and install new 15” perforated pipe from 
Victoria Drive along Beacon Street to new stormwater MSTD prior to 
Discharge Point 2 and replace existing catch basins with new pre-cast 
concrete catch basins. 

 The existing 12” piping on the east side of Victoria Drive will be left in 
place and tied into the new stormwater system at Beacon Street. 

 The existing 12” piping on the east side of Beacon Street will be left in 
place and tied into the new stormwater MSTD prior to Discharge Point 2.  
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 The existing outfall at Discharge Point 2 will remain in place.  The existing 
outfall pipe at Discharge Point 2 is a 15” pipe, sloped adequately, and it is 
our understanding that this outfall has been replaced and is in good 
operable condition.  
 

Discharge Point 3  
 

 Leave existing system and Discharge Point 3 outfall in place. 
 

Piping Layout - Concept 2  
 
The second alternative proposed for moving the stormwater infrastructure into 
the City’s right-of-way minimizes the expansion of the stormwater system by 
limiting it mostly to areas that are currently serviced by the existing system.  This 
concept is outlined on the attached Concept 2 Layout map and consists of the 
following: 
 
Discharge Point 1  
 

 Remove existing 12” piping and install new 15” perforated piping on 
Mayfair Street to Discharge Point 1 and replace existing catch basins with 
new pre-cast concrete catch basins. 

 Replace Discharge Point 1 outfall with 15” pipe. 
 Outfall shall be stabilized to prevent erosion and the discharge area 

leading to Potash Brook would be regraded.  
 Leave in-place the existing systems that are located on residential 

property.  The existing system north of Woodbine Street will be 
hydraulically disconnected from the system on Woodbine Street by hard-
piping through to the existing system located between Woodbine and 
Mayfair Streets.  The existing system will tie into the new system upstream 
of the new stormwater MSTD proposed for Mayfair Street. 
 

Discharge Point 2  
 

 Remove existing 12” piping on Elsom Parkway and replace with new 15” 
perforated pipe and replace existing catch basins with new pre-cast 
concrete catch basins. 

 Install new 15” perforated piping along Woodbine Street to connect the 
system on Elsom Parkway to Victoria Drive and replace catch basins with 
new pre-cast concrete catch basins. 

 Remove existing 12” piping and install new 15” perforated pipe down the 
west side of Victoria Drive from Williston Road to Beacon Street and 
replace existing catch basins with new pre-cast concrete catch basins. 

 Remove existing 12” piping and install new 15” perforated pipe from 
Victoria Drive along Beacon Street to new stormwater MSTD prior to 
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Discharge Point 2 and replace existing catch basins with new pre-cast 
concrete catch basins. 

 The existing 12” piping on the east side of Victoria Drive will be left in 
place and tied into the new stormwater system at Beacon Street. 

 The existing 12” piping on the east side of Beacon Street will be left in 
place and tied into the new stormwater MSTD prior to Discharge Point 2.  

 The existing outfall at Discharge Point 2 will remain in place.  The existing 
outfall pipe at Discharge Point 2 is a 15” pipe, sloped adequately, and it is 
our understanding that this outfall has been replaced and is in good 
operable condition.  
 

Discharge Point 3 

 Leave existing system and Discharge Point 3 outfall in place. 

Design Considerations 
 
It is understood that the existing perforated piping system buried on residential 
property was installed in order to seasonally dewater portions of the 
neighborhood. During periods when the groundwater is higher than the 
stormwater system, perforated pipe would dewater the portions of the 
neighborhood in which it is installed. The system was reportedly installed during 
in the 1940’s and has since been found to be clogged with sediment.  It is 
assumed that the system is not operating as effectively to dewater the 
neighborhood as it had when it was first installed. Installing the new perforated 
piping under the road at the same general elevation or lower than the existing 
system would likely help with seasonal dewatering and reduce the frequency of 
basement flooding within the neighborhood.  
 
However, installing perforated piping below the groundwater level would not 
allow infiltration of stormwater into the ground. Perforated pipes effectively 
infiltrate stormwater into the ground during periods when the groundwater table is 
below the perforated piping system. To allow for more frequent infiltration, the 
perforated piping system would need to be installed at an elevation that provides 
separation from the seasonal groundwater elevation. 
 
Groundwater elevation data is currently unavailable for the Mayfair Park 
neighborhood. The annual high and low groundwater elevations are unknown 
and therefore it cannot be projected as to how frequently a proposed perforated 
piping system would be seasonally dewatering versus infiltrating stormwater. 
  
The benefit of the perforated pipe system being installed at a deeper elevation to 
provide seasonal dewatering would come at a cost to City stormwater goals of 
maximizing opportunities for infiltration. It would also increase the amount of 
excavation required, as well as increase the depth of the catch basins; both 
adding costs to the project. Installing the perforated piping system at an elevation 
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that generally matches the elevation of the existing perforated piping system 
would drive pipes down to a buried depth of approximately 7.5’ in some areas of 
Drainage Area 2, with an average buried depth of approximately 5.0 feet.  
 
Constructing a new perforated pipe system to adequately convey stormwater and 
provide for minimum coverage throughout the network would result in a system 
with an average buried depth of approximately 4.0 feet.  Raising the system in 
elevation, where possible, would likely provide increased opportunities for 
infiltration and reduced installation costs.  Additionally, installing the stormwater 
system at a higher elevation would increase the amount of clearance above 
sewer utility crossings.  Note that potential utility crossing conflicts have been 
identified on the Concept Layout maps.   
 
For both of the concepts perforated pipe is proposed. Perforated pipe will convey 
collected stormwater to the discharge points, and will also help to dewater 
saturated soils during times of high groundwater levels and conversely, allow 
infiltration of stormwater into the ground during times of low groundwater levels. 
Solid-walled pipe would not dewater or infiltrate, it would only convey collected 
stormwater from the catch basins to the discharge points.  
 
Perforated pipe would be surrounded by crushed stone, wrapped in geotextile 
fabric in order to help protect the groundwater and stormwater system from 
sediment accumulation. The City should anticipate additional maintenance 
requirements and associated costs with a perforated pipe system than compared 
to a solid pipe system. There is a greater risk of the perforated system 
accumulating sediment and failing overtime.  
 
Other design considerations include the concern of connecting the existing 
groundwater/stormwater system located on residential property to the new 
proposed system. Connecting these systems would continue to allow the existing 
system to contribute to dewatering, what if any, of the neighborhood. It is 
believed the current state of the existing system has been greatly diminished due 
to buildup of sediment over time. By connecting the existing system to the new 
system, the City risks the potential for debris and sediment to enter the new 
system from the existing system and lead to premature failure or clogging of the 
new drainage system. This risk will require more frequent inspections and 
potential increased maintenance efforts to be carried out at points where the old 
system is connected to the new system. Keeping this in consideration, both 
proposed concepts limit the connection of the existing system to a limited portion 
of the new system within Drainage Area 1.   
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Opinion of Estimated Costs 
 
A cost estimate for open trench construction has been provided below for each 
concept.  Cost estimates presented herein have been determined based on 
standard engineering economic principles and practices.  Unit cost estimates 
have been established with consideration given to recently bid stormwater 
projects in South Burlington.  We acknowledge that all costs presented within this 
report are approximations and would be refined during the final planning stage of 
a proposed project.   
 

Concept 1 – Opinion of Estimated Cost 

  Unit Quantity 
Unit 
Price 

Total 
Price 

Disposal of Existing Catch Basins EA 20 $200  $4,000 
Stormwater Treatment Device EA 2 $6,500  $13,000 
Concrete Catch Basins EA 20 $3,000  $60,000 
15" Perforated PE Pipe LF 2655 $65  $172,600 
Trench Pavement Replacement TON 190 $200  $38,000 
Outfall Stabilization & Regrading LS   $7,500  $7,500 
Mobilization & Demobilization (5%)       $14,400 
Site Preparation & Restoration (5%)       $14,400 

Sub Total       $323,900 

Contingencies (20%)       $64,800 
Escalation (3%)       $9,800 

Contractor Overhead & Profit (15%)       $48,600 

Total Construction Total       $447,100 
Permitting        $10,000 
Engineering Design Fee (6.9%)*       $30,900 
Engineering Construction Fee (12.65%)*       $56,600 

Total Project Cost       $544,600 
*Per VTDEC-FED Guidance, September 1, 2011 
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Concept 2 – Opinion of Estimated Cost 

  Unit Quantity 
Unit 
Price 

Total 
Price 

Disposal of Existing Catch Basins EA 20 $200  $4,000 
Stormwater Treatment Device LS 2 $6,500 $13,000 
Concrete Catch Basins EA 20 $3,000 $60,000 
15" Perforated PE Pipe LF 2555 $65 $166,100 
Trench Pavement Replacement TON 180 $200 $36,000 
Outfall Stabilization & Regrading LS   $7,500  $7,500 
Mobilization & Demobilization (5%)       $14,000 
Site Preparation & Restoration (5%)       $14,000 

Sub Total       $314,600 
Contingencies (20%)       $63,000 
Escalation (3%)       $9,500 
Contractor Overhead & Profit (15%)       $47,200 

Total Construction Total       $434,300 
Permitting       $10,000 
Engineering Design Fee (6.9%)*       $30,000 
Engineering Construction Fee (12.65%)*       $55,000 

Total Project Cost       $529,300 
*Per VTDEC-FED Guidance, September 1, 2011 
 
Discussion of Concepts 
 
Piping Layout - Concept 1 
 
Concept 1 provides one alternative for the stormwater infrastructure layout in the 
Mayfair Park Neighborhood which would expand the stormwater system to a 
larger area than the existing system serves (see Concept 1 Layout map).  Total 
construction cost estimates for this piping arrangement are $544,600.  
 
The City could realize a savings of approximately $36,000 if 15” solid-walled pipe 
is installed in lieu of perforated pipe.  If the City chooses to use solid-walled pipe, 
no groundwater alleviation will be provided in the wet season, nor will any 
stormwater infiltration be provided during periods with a low groundwater table. 
 
This option balances the conveyance of stormwater between the two discharge 
points, whereas Concept 2 sends the majority of the water to Discharge Point 2. 
Balancing the flow between two discharge points would likely allow for 
maintenance of the associated infrastructure (piping, catch basins, outfalls, 
stormwater MSTDs) to be performed within the same general frequency. 
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Piping Layout - Concept 2 
 
Concept 2 provides an alternative route for moving the stormwater system to 
within the City’s right-of-way.  
 
The connection of the Elsom Parkway infrastructure to the Victoria Drive 
infrastructure along Woodbine Drive was chosen as the most direct route with the 
least impact. The disadvantage of this route is that it unbalances the amount of 
stormwater between the discharge points and sends the majority of flow to 
Discharge Point 2.  
 
Total construction cost estimates for this piping arrangement are $529,300. The 
City could realize a savings of approximately $27,100 if 15” solid-walled pipe is 
installed in lieu of perforated pipe.  If the City chooses to use solid-walled pipe, 
no in-pipe groundwater alleviation or infiltration will be provided. 
 
Concept 2 provides an estimated savings of less than 3% when compared to 
Concept 1. This project cost difference falls within the accuracy limitations of the 
engineering estimate.  
 
Additional Stormwater Treatment Considerations 
 
The footprint of any stormwater treatment practices would need to be limited to 
the size of the City’s easements throughout the neighborhood, and are vertically 
constrained by the elevation of the groundwater table. While the majority of 
easements and right-of-ways are too narrow to contain surface 
detention/treatment of stormwater, the City owned property between Discharge 
Point 1 and Potash Brook may be adequately sized for a surface 
detention/treatment system.  
 
A surface detention system could provide both quality and quantity stormwater 
treatment. The option of surface treatment was considered and discussed with 
City staff, but was not advanced further at this time due to reasons of access, 
safety, and the impacts on the neighborhood, such as tree removal, visual 
impacts, etc.  
 
A high groundwater table would prevent an infiltration treatment practice from 
functioning consistently. A series of monitor wells should be installation and 
groundwater monitoring should be conducted in order to determine seasonal high 
and low groundwater levels. This data can then be used to determine the depth 
at which a perforated piping system can be placed and project the duration that a 
system would be infiltrating water versus dewatering. Groundwater data within 
the project area would support the feasibility of implementing underground 
stormwater storage/infiltration within the project area. 
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Additionally, groundwater monitoring data can be used to assess the feasibility of 
installing an underground stormwater perforated detention system along Mayfair 
Street. Should the groundwater table be low enough, a series of perforated pipes 
could provide detention for the Drainage Area 1. Detaining stormwater prior to 
discharge to Potash Brook would help meet the City’s stormwater goals. New 
regulations in the City’s MS4 permit require the reduction of stormwater flowing 
to Potash Brook. In this case, Concept 1 would allow for a larger Drainage Area 1 
to be treated, than Concept 2. If the groundwater table is too high, the system 
may be routinely inundated with water, or the system would need to be raised in 
elevation, conflicting with the goals of preventing further groundwater issues in 
the Mayfair Park neighborhood. 
 
Stormwater manufactured treatment devices (MSTDs) could be installed in a 
relatively small footprint in place of the catch basins prior the outlets of the 
stormwater system. These systems would improve the water quality, settle out 
solids and reduce sediment loading to Potash Brook, although they are not 
formally recognized by the Vermont Stormwater Management Manual as meeting 
water quality treatment requirements. In addition, these systems do not reduce 
the flow of stormwater flowing to Potash Brook.  
 
It is the City’s interest to pursue stormwater treatment options within the Mayfair 
Park neighborhood to make use of available State grant dollars available through 
the VTDEC to incentivize stormwater treatment practices, as well as meet City 
stormwater objectives.  
 
With consideration to the neighborhood’s concerns to minimize the impacts of 
groundwater in Mayfair Park, a collective effort by homeowners to install rain 
barrels to collect rooftop runoff could be implemented in effort reduce the total 
runoff into the stormwater system during rainfall events. Additionally, sump 
pumps may be connected to the stormwater system in order to help prevent 
basement flooding during seasonal high groundwater periods. The City should 
make an effort to determine where all foundation drains are currently connected 
in order to allow for appropriate connection to the new stormwater system. 
Additionally, any new connections to the system must have backflow preventers 
installed, to prevent stormwater from backing up into basements.   
 
Recommendations 
 
In consideration of the various identified project goals, Hoyle, Tanner 
recommends that the City replace the existing stormwater system located within 
the City’s right-of-way with a new 15” perforated pipe system. We recommend 
the implementation of Concept 1 to improve stormwater conveyance, provide 
seasonal dewatering and infiltration within the Mayfair Park neighborhood.  The 
Concept 1 option balances stormwater flows between the two discharge points, 
while Option 2 will result in a system that sends the majority of stormwater flows 
to Discharge Point 2.  While the total cost of Concept 1 is approximately 3% 
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more than Concept 2, this is within the level of accuracy of our opinion of 
estimated costs.  
 
Hoyle, Tanner recommends that further efforts be carried out to determine 
seasonal groundwater levels, including the installation of groundwater monitoring 
wells. Establishing seasonal groundwater elevations will be necessary to 
determine the feasibility and proposed vertical alignment of a perforated piping 
system and potential options for additional underground stormwater treatment.  If 
perforated piping is deemed feasible, it could provide both infiltration and 
dewatering to the neighborhood, meeting both stormwater goals, as well as 
concerns of neighborhood residents. If perforated piping is ultimately determined 
not to be desirable, installing solid-walled piping could provide a savings of 
approximately $36,000 for Concept 1.  
 
We understand that the City has multiple stormwater related projects that it is 
pursuing and does not currently have $500,000 in its budget to make the 
proposed changes.  We recommend evaluating options to phase the proposed 
improvements. In addition, we recommend that the City have further 
conversations with residents to determine which items in the proposed concept 
they believe would have the greatest benefit. 
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