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1.0 OVERVIEW  

The City of South Burlington was awarded funding by the Chittenden County Regional Planning 
Commission to assess roadway and land-use impacts on water quality for four sites within the 
City.  These four sites are: 

• The Orchards Neighborhood and Streets 
• Pine Tree Terrace Neighborhood and Streets 
• Spear Street Culvert near the intersection of Deerfield Avenue and Nowland Farms Road 
• Bartlett Bay Culvert 

 
Each of the above sites has been identified as having existing or emerging stormwater concerns, 
directly affecting local and regional water quality and increasing potential for flood damage to 
private and public properties.    Relating to transportation, runoff from the transportation network 
directly contributes to the stormwater concerns.   

The City contracted with Stantec Consulting Services, Inc. (Stantec) to complete these 
assessments.   The assessments include recommendations to improve water quality and/or 
reduce the potential for flood damage for each of these sites.  The recommendations consider 
other local/regional activities or initiatives such as the mission of the South Burlington Stormwater 
Utility and Regional Stormwater Education Program (RSEP) as well as the regional efforts to 
improve water quality volume and meet TMDL standards. 

This report focuses on assessment and recommended improvements for the Bartlett Bay Road 
Culvert site.  Runoff from a 210-acre densely developed drainage area runs into the North Brook.  
The North Brook is conveyed under Bartlett Bay Road via an existing 36” culvert.  The 36” culvert 
is undersized and gets overwhelmed during large storm events.  As a consequence, a drainage 
swale that runs along Bartlett Bay Road becomes overwhelmed and then overtops the road 
causing flooding and erosion issues across private properties.  The goal of this assessment is to 
recommend improvements that will reduce the potential of the roadway overtopping. 
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1.1.1 Site Description 

A map showing the 210-acre drainage area and the North Brook is shown in Figure 1.  Much of 
the area located east of the railroad tracks is densely developed and includes US Route 7 and 
surrounding commercial and residential development.  Runoff from this area is conveyed to the 
Bartlett Bay Road culvert primarily from stormwater pipes located within the transportation 
network.  Much of the runoff from nearby commercial and residential development discharges 
into the transportation network piping.  The area drains to an existing 48” pipe culvert under the 
railroad tracks and into the North Brook.  The brook is then conveyed under Bartlett Bay Road 
through the existing 36” pipe culvert before discharging into Lake Champlain approximately 
750’ southwest of the culvert outlet.  The area west of the railroad tracks consists primarily of 
privately owned forest and meadow, the South Burlington Wastewater Treatment Plant and a 
cluster of private homes near the lake; and drains to the existing 36” pipe culvert through 
roadside swales and culverts located along Bartlett Bay Road and Lakeview Lane.  

 
Figure 1 - Overview of drainage area and discharge location 

Residents reported that runoff draining to the 36” pipe culvert backs up during heavy rain and 
causes a roadside swale, located west of the culvert and along Bartlett Bay Road, to overflow at 
a low point in the road and drain toward Lake Champlain as shown in Figure 2.  The roadway 
overtopping causes occasional major flooding and damage to nearby properties.  Video 
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evidence of the swale overflow and localized flooding of properties on Bartlett Bay Road was 
provided by residents.  Residents have also observed stormwater inundating a nearby 24” 
culvert under Lakeview Lane, also causing roadway overtopping at the same location.   

 

Figure 2 - Diagram showing existing drainage pattern during large storm events 

1.1.2 Data Collection 

A topographic field survey was completed to gather locations, inverts and elevations of 
pertinent drainage features including pipes, culverts, swales and drainage structures.  Photos of 
each drainage structure were provided with the field survey.  A USGS soils map was used to 
determine the soil types in the area along with their Hydrologic Rating and boundaries.  A high 
resolution aerial photo was used to determine locations of existing development and land type 
(I.E. Wooded, pasture, paved, etc.).  A land and soil type heat map showing the Hydrologic Soil 
Rating and land type is shown in Figure 3 and contained in the appendix. 

Three-dimensional surfaces were developed from Lidar received from VCGI which were used to 
produce contours.  The Lidar surface is also available to analyze any potential future grading.  
GIS information provided by the City of South Burlington was used to display approximate parcel 
boundaries, existing drainage infrastructure and utility information. A project base map showing 
much of this information is contained in the appendix. 
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An 8” ductile iron water main runs down the North Side of Bartlett Bay Road and around the end 
of the existing culvert approximately 6’ below the surface.  Also running along the north side of 
the road there is overhead Green Mountain Power utility lines that include power and 
telecommunications.  A sewer line crosses under Bartlett Bay Road but not under the existing 
culvert.  The sewer is the main outfall for the treatment plant and follows the North Brook stream 
channel out to the lake.  VT Gas Systems provided as-builts that show a 2” gas line on the south 
side of Bartlett Bay road going over the culvert.  An unknown underground duct is also shown on 
these as-builts that goes along the south side of the road over the culvert.  The depths, sizes and 
exact locations of these utilities are unknown and are based on GIS information and as-builts.   

As-builts from the VTrans US Route 7 roadway reconstruction project completed in 2006 and the 
as-builts for the “IDX ponds” provided additional information on the existing stormwater 
infrastructure.  As-builts for the waste water treatment plant outlet pipe verify the sewer line does 
not cross the existing 36” culvert under Bartlett Bay Road.  As-builts can be found in the 
appendix. 

Figure 3 – Hydrologic Soil Map  
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2.0 ASSESSMENT OF CULVERT CAPACITY 
Existing conditions stormwater models were developed to determine the peak runoff rate 
discharging to the 36” culvert and the roadside culvert passing under Lakeview Lane.  The peak 
rates were then compared to the existing capacity to determine if the culverts are undersized. 

2.1.1 Design Criteria 

Design criteria for the existing 36” culvert were gathered from a variety of sources and are 
summarized in the appendix.  The Vermont Agency of Transportation Hydraulics Manual, 1998 
recommends culverts under local roads and streets to be able to pass the 25-year flood 
frequency with a headwater to depth ratio of no greater than 1.5.  The City of South Burlington 
Land Development Regulations, Article 12.03 E.(2) specify that “All drainage structures shall be 
designed, at a minimum, to safely pass the twenty-five year, twenty-four hour (4.0 inch) rain 
event,” to accommodate upstream development.  “Design criteria” for the roadway culvert is in 
the appendix. 

2.1.2 Stormwater Modeling 

2.1.2.1 36” Culvert 

Using the contours produced from the Lidar the entire drainage basin getting to the culvert was 
delineated and then field verified.  The total basin drainage area is approximately 210 acres.  
That basin was then broken into sub-basins and analyzed individually to obtain peak flow and 
total runoff volume.  Peak runoff rates and total runoff volumes at the culvert inlet were 
calculated for the 1, 10 and 25-year storm frequencies using NRCS TR55 methodology 
(HydroCAD software).  Antecedent Moisture Content (AMC) values of 2 and 3 were applied to 
each storm event.  An AMC value of 2 assumes the underlying soils in the drainage basin have 
an average moisture content.  Analysis using AMC 2 is the industry standard design condition for 
New England.  An AMC value of 3 assumes the underlying soils in the drainage basin are near 
saturated more closely simulating back-to-back storm events.  As-builts for some of the existing 
stormwater infrastructure provided information to model a flow splitter on Bartlett Bay Road and 
to model the IDX ponds in front of GE Healthcare.  See the appendix for specific details on the 
locations of the sub basins and how they were analyzed.  Peak flows, peak elevations and total 
runoff volume at the 36” culvert inlet for each analysis are summarized in Table 1.  
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 AMC 2 AMC 3 

Storm Frequency 
Peak 
Flow    
(cfs) 

Runoff 
Volume 
(Acre-ft) 

Peak 
Elevation 
(ft) 

Peak 
Flow 
(cfs) 

Runoff 
Volume 
(Acre-ft) 

Peak 
Elevation 
(ft) 

36” Culvert 
Capacity 

60 - 113.96 60 - 113.96 

1 Year 83 13.3 
Overtops 

road 
168 23.4 

Overtops 
road 

10 Year 193 27.1 
Overtops 

road 
289 39.5 

Overtops 
road 

25 Year 288 38.9 
Overtops 

road 
391 52.7 

Overtops 
road 

Table 1 - Peak flow and runoff volume at culvert inlet for 36” culvert 

 

2.1.2.2 Lakeview Lane Culvert 

Residents have also reported roadway overtopping during storm events due to water backing 
up in the swale just west of the 24” culvert under Lakeview Lane.  Residents have suggested that 
this happens sometimes without water backing up from the 36” culvert under Bartlett Bay Road.  
The drainage area, approximately 20 acres, to the Lakeview Lane culvert was modeled to 
calculate peak runoff rates, total runoff volumes and peak elevations at the culvert inlet for the 
1, 10 and 25-year storm frequencies.  This information is summarized in Table 2. 

The peak flow at which the roadway overwhelms the culvert and overtops the roadway was 
calculated to be 7 cfs.   Comparing this peak flow to the values shown in Table 2 indicates that 
this culvert does not have the capacity to drain just over a 1-year storm event from the 20 acre 
drainage area without roadway overtopping. 
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 AMC 2 AMC 3 

Storm Frequency 
Peak 
Flow    
(cfs) 

Runoff 
Volume 
(Acre-ft) 

Peak 
Elevation 
(ft) 

Peak 
Flow 
(cfs) 

Runoff 
Volume 
(Acre-ft) 

Peak 
Elevation 
(ft) 

Lakeview Lane 
Culvert (24”) 
Capacity 

7 - 113.96 7 - 113.96 

1 Year 5 0.8 
Overtops 

road 
16 1.8 

Overtops 
road 

10 Year 16 1.8 
Overtops 

road 
30 3.3 

Overtops 
road 

25 Year 26 2.9 
Overtops 

road 
43 4.7 

Overtops 
road 

Table 2 - Peak flow and runoff volume at culvert inlet for Lakeview Lane culvert 

 

The information in Table 2 accounts for the 20-acre drainage area to the Lakeview Lane culvert 
and stormwater from the larger 210-acre area that drains to the undersized 36” culvert and 
backs up through the roadside swale and culverts along Bartlett Bay Road.  
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3.0 SOLUTIONS 

Two options were explored to decrease the likelihood of roadway overtopping on Bartlett Bay 
Road.  The options explored were increasing the capacity of the culvert or reducing the peak 
flow to the culvert. 

3.1.1 Increasing Culvert Capacity 

3.1.1.1 36” Culvert 

Increasing the size of the culvert will allow more flow to pass under the road and minimize the 
potential for roadway overtopping.  Using the FHWA Nomograph Software, a number of culverts 
were sized to allow runoff to pass each storm without overtopping the road.   The culvert rise was 
limited to 4’ to allow for at least 3’ of cover over the culvert and allow room for the existing gas 
line while maintaining the existing culvert inlet invert elevation (109.58). The results are 
summarized in Table 3.  The analysis suggests that a box culvert with a 13’x4’ hydraulic opening 
will have adequate capacity to pass the 25-year, AMC 2 storm event and a box culvert with a 
17’x4’ hydraulic opening will have adequate capacity to pass the 25-year, AMC 3 storm event.  
See photo below for an example of a box culvert.  

 

Figure 4 - Example Photo of a Box Culvert 
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Hydraulic Opening Capacity Max. Passable Storm 
Frequencies (Peak Flow) 

Existing 36” RCP 60 cfs - 
48” RCP w/ 
headwall 

83 cfs - 

6’x3’ 133 cfs 1 year (85 cfs) 
6’x4’ 148 cfs 1 year (85 cfs) 
7’x3’ 155 cfs 1 year (85 cfs) 
8’x4’ 198 cfs 10 year (194 cfs) 
9’x3’ 200 cfs 10 year (194 cfs) 
9’x4’ 223 cfs 10 year (194 cfs) 
10’x3’ 222 cfs 10 year (194 cfs) 
10’x4’ 247 cfs 10 year (194 cfs) 
11’x3’ 245 cfs 10 year (194 cfs) 
12’x4’ 297 cfs 25 year (288 cfs) 
13’x4’ 322 cfs 25 year (288 cfs) 
14’x4’ 347 cfs 25 year (288 cfs) 
15’x4’ 371 cfs 25 year (288 cfs) 
16’x4’ 396 cfs 25 year – AMC 3 (390 cfs) 
17’x4’ 421 cfs 25 year – AMC 3 (390 cfs) 
18’x4’ 446 cfs 25 year – AMC 3 (390 cfs) 

Table 3 - Results of culvert capacity calculations 

The ANR stream alteration permit requires a minimum 1.5 feet of embedment in box culverts to 
promote wild life passage and maintain stream velocities.  ANR Stream Alteration Permit 
requirements can be found on the ANR website at: 

http://www.watershedmanagement.vt.gov/rivers/docs/2014_04_10_Stream_Alteration_GP.pdf 

The actual physical opening required will be 1.5 feet plus the height of the hydraulic opening. 

Downstream impacts to the existing channel were analyzed to be sure it can handle the 
proposed increase in flow and change in velocity due to the increased culvert size.  A 
Manning’s analysis was completed to calculate stream capacity.  The calculated stream 
capacity is approximately 3,800 cfs.  The analysis indicates that the stream has adequate 
capacity to handle the increased flow without increasing the risk of downstream flooding or 
property damage.  The calculated velocity for the 25 year storm event passing through the 
proposed 13’x4’ box culvert is approximately 5.5 ft/sec.  Velocities were calculated using 
Manning’s equation.  The velocity under the proposed condition is not considered erosive.  The 
stream down to the lake is generally in good condition.  The stream bed contains pebbles and 
large boulders.  The area directly following the culvert has formed a pool due to the elevated 
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outlet.  There is also some evidence of bank undercutting.  However, other than the required 
culvert outlet protection, additional downstream alterations are not recommended.  

 

Figure 5 - Inlet and outlet of existing 36" concrete culvert 

  
Figure 6 - Downstream Condition 

Replacing the existing culvert will require contacting permitting agencies, utility companies and 
impacted property owners.  The ANR River Management Engineer for South Burlington 
determined the project will require an ANR Stream Alteration General Permit under the category 
of “Reporting Activities Not Requiring an Application”.  The Army Corps of Engineers (ACOE) 
should be notified of the work being completed since the project is in the vicinity of mapped 
Class II wetlands.  The project is likely to qualify for Category 1 of the ACOE VT General Permit. 

Vermont Gas Systems will need to be contacted to discuss the temporary or permanent 
relocation of their gas line located above the culvert on the south side of Bartlett Bay Road.  
Designer and contractor are to coordinate with Green Mountain Power along with the other 
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communication companies including Comcast and Fairpoint to decide the best course of 
action to manage their overhead power lines during construction. Options include temporary or 
permanent relocation, temporary de-energizing, or leaving in place.  An As-built plan for the gas 
line also shows an underground communication duct on the south side of Bartlett Bay road.  
Utility companies have been contacted but are not able to verify the owner of the duct.  If 
active, this duct will need to be permanently or temporarily relocated.  A waterline runs along 
the north side of Bartlett Bay Road.  As-builts provided by the Champlain Valley Water District 
show that the waterline goes around the end of the existing culvert and may remain in-place 
during construction.  Contacts for utility companies are as follows: 

 Green Mountain Power:  Joe Bobee, joe.bobee@greenmountainpower.com 
 Vermont Gas: Matt Anderson, 802-951-0327 
 Fairpoint: Melissa Rudnick, mrudnick@fiarpoint.com, 802-951-1561 
 Comcast: Jeremy Cota, Jeremy_cota@cable.comcast.com 
 Champlain Water District: John Tymecki, johnt@cwd-h2o.org, 802-864-7454 
 
According to the as-builts, the existing culvert is located within the City-owned three-rod Right-
of-Way (ROW).  Temporary easements will likely be needed to construct the culvert but no 
permanent easements are anticipated at this point.  An additional ROW investigation will need 
to be done to determine the magnitude of easements required.  

Estimated costs for new 13’x4’ and 17’x4’ concrete box culverts (with an additional 1.5’ for 
embedment) are shown in Table 4 and Table 5.  Costs are construction costs only and do not 
include costs for Preliminary Engineering, Right-of-Way acquisition, maintenance or construction 
engineering.  Costs are determined for July 2015 and should be adjusted for inflation based on 
anticipated construction year. 
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Culvert Designed for 25 Year AMC 2 
  $/UNIT TOTAL UNIT Cost 
Excavation/Backfill $        650 50 LF $   32,500 
13'x5.5' Box $    1,200  50 LF $   60,000  
Roadway $    5,000  1 LS $     5,000  
Stream Bed Material 
(1.5' Embedment) $       100  40 CY $     4,000  

Stone Fill Type II $         40  60 CY $     2,400  
Stream Diversion $ 20,000 1 LS $   20,000 
Traffic Control 5% LS $     6,200  
EPSC 3% LS $     3,800  
Mobilization/Demobilization 10% LS $   12,400  
Contingency 30% LS $   43,900  
  Subtotal: $ 190,200  
  Rounding: $      9,800  

Opinion of Probable Construction Cost: $ 200,000  

Table 4 - Opinion of probable construction cost for new 13'x4' Concrete Box Culvert 

Culvert Designed for 25 Year AMC 3 
  $/UNIT TOTAL UNIT Cost 
Excavation/Backfill $       750  50 LF $   37,500  
17'x5.5' Box $    2,000  50 LF $ 100,000  
Roadway $    6,000  1 LS $     6,000  
Stream Bed Material (1.5' 
Embedment) $       100  50 CY $     5,000  

Stone Fill Type II $         40  100 CY $     4,000  
Stream Diversion $ 20,000 1 LS $   20,000 
Traffic Control 5% LS $     8,700  
EPSC 3% LS $     5,200  
Mobilization/Demobilization  10% LS $   17,300 
Contingency 30% LS $   61,200  

Subtotal: $ 264,900  
  Rounding: $   10,100  

Opinion of Probable Construction Cost: $ 280,000  

Table 5 – Opinion of probable construction cost for new 17'x4' Concrete Box Culvert 

Construction of the culvert will presumably be completed in two parts.  Half of the roadway will 
be excavated and a crane will drop parts of the precast structure in.  The other half the 
roadway will be open to one-way alternating traffic.  Once the first half is complete it will be 
opened to traffic and the second half of the precast structure will be constructed.  The stream 
will need to be temporarily diverted during construction of the culvert. 
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Figure 7 - Typical Installation of a Precast Box Culvert 

3.1.1.2 Lakeview Lane Culvert 

Increasing the size of the Lakeview Lane culvert is not an option because the roadway cover is 
approximately one foot.  Damage to culverts can occur due to vehicle loading if roadway 
cover is less than one foot.  A secondary relief culvert that drains runoff directly to Lake 
Champlain, as shown in Figure 8, would provide capacity to significantly reduce the likelihood of 
roadway overtopping if the 36” culvert under Bartlett Bay Road is also replaced. 

The relief culvert would consist of two 18” smooth pipe culverts under Bartlett Bay Road, two new 
drainage manholes on the west side of the road, and a new run of 30” smooth pipe along the 
north side of the 56 Bartlett Bay Road parcel outletting to Lake Champlain.  Two 18” pipes are 
recommended under Bartlett Bay Road due to the need for a minimum one foot of cover over 
the pipes.  Three potential locations for this outlet were explored.  There is a small swale north of 
56 Bartlett Bay Road that a previous homeowner constructed to redirect flood waters.  This may 
be a possible location for the new 30” outlet pipe if the City can obtain permission from the 
landowner to get a 20’ wide easement to provide for future maintenance.  An alternative 
location for the relief culvert is down the private drive just south of 54 Bartlett Bay Road and thru 
the driveway and lawn of 50 Bartlett Bay Rd.  Currently this home is being redeveloped which 
opens the opportunity to install an outlet pipe as a condition of their permit.    Green Mountain 
Power owns a 5’ wide easement along the northern property line of 54 Bartlett Bay Road. This 
may be a possible location for the new 30” outlet pipe if the City can obtain permission from the 
landowner and GMP to use and expand this easement.  The land records for this easement are 
contained in the appendix. The issue with this alternative is the added complication of the GMP 
easement.  
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Figure 8 - Recommended improvements for Lakeview Lane culvert 

The proposed relief culvert was modeled with and without upgrades to the existing 36” culvert 
under Bartlett Bay Road to calculate peak runoff rates, total runoff volumes and peak flow 
elevations at the culvert inlet for the 1, 10 and 25-year storm frequencies.  This information is 
summarized in Table 6 and Table 7.  If the 36” pipe culvert is not replaced (Table 6), roadway 
overtopping is still expected to occur during the 1-year event as runoff backs up through the 
roadside swales.  If the 36” culvert is replaced with a 13’ x 4’ box culvert (Table 7), the 
recommended improvements would increase capacity of the storm drain system to handle the 
10-year AMC 2 storm event.   

 

 

 

 

 



SOUTH BURLINGTON MULTI-SITE STORMWATER INFRASTRUCTURE ASSESSMENT SITE NO. 2 – BARTLETT 
BAY ROAD CULVERT 

Solutions  
August 28, 2015 

gc v:\1953\active\195311016\transportation\report\bartlett bay\bartlett bay report final.docx 3.14 
 

 AMC 2 AMC 3 

Storm Frequency 
Peak Flow  
(cfs) 

Runoff 
Volume 
(Acre-ft) 

Peak 
Elevation 
(ft) 

Peak 
Flow 
(cfs) 

Runoff 
Volume 
(Acre-ft) 

Peak 
Elevation 
(ft) 

Lakeview Lane 
Culvert (24”) + 
Relief Culvert 
Capacity 

42 - 113.96 42 - 113.96 

1 Year 5 0.8 
Overtops 

road 
16 1.8 

Overtops 
road 

10 Year 16 1.8 
Overtops 

road 
30 3.3 

Overtops 
road 

25 Year 26 2.9 
Overtops 

road 
43 4.7 

Overtops 
road 

Table 6 - Peak flow, runoff volume and elevation at at Lakeview Lane culvert inlet with existing 
36” pipe culvert under Bartlett Bay Road 

 

 AMC 2 AMC 3 

Storm Frequency 
Peak Flow   
(cfs) 

Runoff 
Volume 
(Acre-ft) 

Peak 
Elevation 
(ft) 

Peak 
Flow 
(cfs) 

Runoff 
Volume 
(Acre-ft) 

Peak 
Elevation 
(ft) 

Lakeview Lane 
Culvert (24”) + 
Relief Culvert 
Capacity 

42 - 113.96 42 - 113.96 

1 Year 5 0.8 112.79 16 1.8 113.39 

10 Year 16 1.8 113.39 30 3.3 
Overtops 

road 

25 Year 26 2.9 
Overtops 

road 
43 4.7 

Overtops 
road 

Table 7 - Peak flow, runoff volume and elevation at Lakeview Lane culvert inlet with new 13’x4’ 
box culvert under Bartlett Bay Road 
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Downstream impacts are not a concern since the proposed improvements will discharge 
directly to Lake Champlain.  Adding the relief culvert may require a Vermont Lake 
Encroachment Permit if the pipe encroaches upon the shoreline as defined by the mean water 
level of Lake Champlain (95.5 feet).  

Estimated costs for the improvements are shown in  

Table 8.  Costs are construction costs only and do not include costs for Preliminary Engineering, 
Right-of-Way acquisition, maintenance or construction engineering.  Costs are determined for 
July 2015 and should be adjusted for inflation based on anticipated construction year. 

There are two 18” diameter driveway culverts between Lakeview Lane and the existing 36” pipe 
culvert under Bartlett Bay Road.  Improvements to these culverts will also be necessary since 
they restrict flow towards the culvert under Bartlett Bay Road.  Increasing the size of these 
culverts to 36” will provide additional capacity and allow more runoff to drain toward the culvert 
under Bartlett Bay Road.  These improvements are shown in Figure 9.  Costs to replace these 
culverts and to install a relief culvert are included in  

Table 8. 

 

Unit Price 1 Total Unit Extension Total Unit Extension

$20 150 CY $3,000 150 CY $3,000

$15 540 CY $8,100 715 CY $10,725
$6,000 1 LS $6,000 1 LS $9,000

$60 50 LF $3,000 180 LF $10,800
$300 2 EA $600 2 EA $600

$80 42 LF $3,360 42 LF $3,360
$600 2 EA $1,200 2 EA $1,200
$100 240 LF $24,000 285 LF $28,500
$750 3 EA $2,250 3 EA $2,250
$125 42 LF $5,250 42 LF $5,250
$900 2 EA $1,800 2 EA $1,800
$200 15 CY $3,000 0 EA $0

$5,000 2 EA $10,000 2 EA $10,000

Subtotal $71,560 $86,485
Mobilization/Demobilization (10%) $7,156 $8,649
Traffic Control (5%) $3,578 $4,324
EPSC (3%) $2,147 $2,595
Contingency (30%) $25,332 $30,616
Subtotal $109,773 $132,668

Rounded Cost $110,000 $140,000

1. The unit  prices are based on VTrans Project Bid Tabs or the 5-yr Average Price List

ALT 1 - Thru 56 Bartlett Bay Road ALT 2 - Thru 50 Bartlett Bay Road

Reconstruct Gabian Wall at Outlet
Precast Reinforced Concrete Manhole  
with Cast Iron Cover

Description
Roadway Excavation and Existing Pipe 
Removal

Trench Excavation for Swale 
Reconstruction and Outlet Pipe to Lake
Roadway Backfill and Surface Material
18" CPEP(SL)

24" CPEP(SL)
18" End Section

24" End Section

30" End Section

36" End Section

30" CPEP(SL)

36" CPEP(SL)
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Table 8 - Opinion of probable construction cost for relief culvert and replacement of Lakeview 
Lane and driveway culverts 

 

Figure 9 - Recommended improvements for driveway culverts 
 

3.1.2 Decreasing Peak Flow to Culverts 

A detention basin or other form of storage upstream of the 36” culvert was explored to decrease 
the peak flow to the culvert and minimize the potential for roadway overtopping.  Construction 
of a basin would have the added benefit of helping the City meet TMDL goals for Lake 
Champlain.  

Given the densely developed drainage area, detention basins would be ideally located 
downstream of the developed areas to maximize flow reduction and water quality benefit.  One 
area to construct a detention pond would be north of the wastewater treatment plant as shown 
in Figure 10.  The area hatched in green represents the drainage area that could be routed to a 
detention basin in this location.  Analysis indicates that construction of a detention basin in this 
area would not capture enough runoff to prevent runoff from overtopping the roadway during 
a 25-year storm.  In addition, a new culvert would need to be installed under the railroad 
embankment to route the runoff to this area.  The chart below shows dimensions of dry 
detention basins required to reduce the flow to various box culvert sizes. 
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Chart 1 - Pond Area vs. Culvert Size 

 

The cost of excavating and landscaping a pond this size in this area could be upwards of 
$500,000.  There would also be a significant ROW acquisition cost for this property.   Based on 
assessed value as shown on South Burlington’s Grand List, acquisition costs could be close to 
$320,000 per acre.  In addition, there would be the cost to install a larger culvert designed for 
the 50 year storm under the railroad which will include additional railroad fees.   Cost to install 
this could range from $300,000 to $500,000 if allowed by the railroad.   On top of these costs, a 
culvert would still need to be installed under Bartlett Bay Road since a basin could not be 
installed to reduce flows to the existing capacity of the culvert.  The cost could range from 
$150,000 to $200,000.  This alternative is very cost prohibitive. 
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Figure 10 - Potential pond location to detain part of drainage area 

Similar to the previous alternative, a smaller basin could be installed in this area to treat only the 
water quality volume in effort to meet future Lake Champlain TMDL requirements.   A much 
smaller culvert could be used to redirect the water quality volume under the railroad and into 
the basin, while larger events bypass the pipe and stormwater will flow as it does today.  
Preliminary calculations show that an 18” culvert could be jack and bored under the railroad to 
convey this flow, approximately 5.02 cfs.   The pond would be much smaller and require much 
less excavation at an approximate size of 130’x40’x4’ which is sized to detain and release the 
water quality volume over 24 hours.  A pond this size would cost close to $20,000 to $30,000.  The 
cost to jack and bore under the railroad will require specific permits, applications and lease fees 
typically costing close to $10,000.  Based on historical data, the construction cost will be 
somewhere in the range of $80,000 to $100,000.  The downside to this alternative is that the pond 
will have little to no detention benefit for larger storms and to fix the flooding issue at Bartlett Bay 
Road a new culvert, as described above, would still need to be installed. 

A detention basin located between the wastewater plant and Bartlett Bay Road on City 
property was also explored.  While a larger drainage area could be directed to this location, the 
grades and limited available land do not allow detention of the required volume of runoff to 
prevent roadway overtopping.  Also, since this part of the brook falls under the jurisdiction of 
ANRs watershed management division, they won’t permit any in stream detention. 
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4.0 RECOMMENDATIONS AND NEXT STEPS 

Reducing the risk of roadway overtopping and flood and erosion damage can be achieved by 
replacing the existing 36” culvert under Bartlett Bay Road and constructing a new relief culvert 
where the roadway currently overtops near 56 Bartlett Bay Road.  Given the cost of the two 
improvements, replacing the 36” culvert could be considered a long-term improvement and 
constructing the relief culvert could be a short-term improvement.  Both improvements will need 
to be constructed to provide sufficient capacity to eliminate roadway overtopping during the 
10-year, AMC 2 storm event.  
 
Short-term Recommendation 
A relief culvert consisting of two 18” smooth pipe culverts under Bartlett Bay Road, two new 
drainage manholes on the west side of the road, and a new run of 30” smooth pipe outletting to 
Lake Champlain will have the capacity to drain a 10-year, AMC 2 storm event without roadway 
overtopping once the long-term recommendation is implemented.  In addition, replacement of 
the existing 18” driveway culverts with 36” culverts will be necessary. 
 
If the 36” pipe culvert under Bartlett Bay Road is not replaced, roadway overtopping is still 
expected to occur during the 1-year storm event as runoff backs up through the roadside 
swales, albeit the volume of runoff that overtops the road will be reduced. 
 
Long-term Recommendation 
Construction of a 13’ x 4’ box culvert to replace the existing 36” culvert under Bartlett Bay Road 
is recommended to pass the 25-year, AMC 2 event.  A culvert constructed of this size will be 
consistent with State design standards and City Land Development Regulations.  A 17’ x 4’ box 
culvert will pass the 25-year, AMC 3 event and provide additional capacity with additional cost.  
It is recommended that a 13’x4’ culvert be constructed at a minimum with a 17’ x 4’ culvert 
preferred to reduce the risk of roadway overtopping and localized flood and erosion damage.    
A conceptual plan for the 17’ x 4’ culvert has been included in the appendix.   
 
Next Steps 
The following outlines next steps recommended for the City to undertake if they choose to move 
forward with the project: 
 

• Determine optimal location for relief culvert considering underground utilities and 
minimum cover. 

• Secure funds for design and construction of the short and long-term improvements. 
• Procure engineering and permitting services for culvert designs. 
• Advertise bids, select contractor and construct project.
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