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Memorandum 

To: Ryan Crehan, U.S. Fish & Wildlife Service 

From: Roy Schiff, Jessica Louisos, Eric Teale, Scott Bristol, SLR  

Date: 12/28/2021, revised 1/12/2022 

Subject: Lake Champlain Urban Reserve Shoreline Naturalization Feasibility Study Memo 

Introduction 

U.S. Fish & Wildlife Service is exploring alternatives for removing the steel sheet piling located at the Urban 
Reserve in Burlington on the shore of Lake Champlain.  The project is at the Astroline area, with a 
particular focus on the forested section near the dog park and bike path (Figure 1).  It is reported that the 
sheet piling held back the landing, unloading, and storage area for petroleum tanks.  This memo describes 
initial work to review existing information, perform preliminary geotechnical observations, and evaluate 
sheeting alternatives.  The goal of this work is to determine if additional, more detailed work is warranted 
to continue pursuit of this shoreline naturalization project. 

Existing Conditions 

Existing conditions at the site were recorded during several field visits during 2021.  Information was 
recorded in field books and site features were located with a high-accuracy global positioning system 
(GPS) unit.  An existing conditions geographic information system (GIS) map was prepared (Figure 2) 
highlighting site features.  The key features of the site include the following elements. 

• Steel sheet piling separating Lake Champlain from the floodplain forest. 
• An earthen berm lined with riprap in some locations and containing a trail on the top that 

connects to the bike path. 
• A young floodplain forest sitting in a depression on the former tank locations. 
• A deep-water port that is located at the southern end of the project site. 

The top of the steel sheet piling is approximately located at elevation 107 feet NAVD88 as recorded by US 
Fish & Wildlife Service.  Note that the lake level was at 96 feet NAVD88 (i.e., 95.5 feet NGVD 29) according 
to the USGS water level gauge in Burlington (04294500).  The maximum flood level of 103.8 feet NAVD88 
recorded in this location took place in 2011.  The National Weather Service Minor Flood Level is 101.5 feet 
NAVD88 and the Major Flood Level is 102.0 feet NAVD88. 
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The top of the earthen berm behind the sheeting is approximately at elevation 105 feet NAVD88.  The 
nearby bike path is at elevation 106 feet NAVD88. 

The steel sheet piling was separated into four segments (A to D) to document its setting and condition.   

Sheeting Segment A 

Segments A lies on the north-facing shoreline that is more protected than west-facing shoreline on Lake  
Champlain.  The sheeting starts approximately 50 feet off the west-facing shoreline and runs southwest 
for approximately 157 feet (Figure 3).  An armored earthen berm with a trail on top of it exists behind the 
sheeting.  Some low areas exist where the base of the berm meets the steel sheeting, and it appears that 
Lake Champlain currently spills into this area when the lake level is high (e.g., > 96 feet) (Figure 4).  The 
sheeting in Segment A is generally in good condition.  Some sheets have some minor pitting and corrosion.  
A 15-foot section of the steel sheeting in segment A has a distinct bow in it (Figure 5). 

 

 

Figure 1: Urban Reserve Project Area 

Project Area 
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Figure 2: Existing Conditions 

 

 

Figure 3: Steel Sheet Piling in Segment A 
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Figure 4: Low Area Behind Steel Sheet Piling in Segment A 
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Figure 5: Minor Corrosion and Pitting near Water Level and Small Section with Bowed-Out Segment A 

Sheeting Segment B 

Segment B is about 172 feet long and faces southwest roughly paralleling the shoreline of Lake Champlain 
(Figure 6).  The steel sheeting has minor corrosion and pitting near the water line (Figure 7).  The wall is 
upright and generally in good condition. 
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Figure 6: Steel Sheet Piling in Segment B 
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Figure 7: Close-up of Steel Sheet Piling in Segment B with Minor Corrosion and Pitting 

Sheeting Segment C 

Segment C is about 150 feet long and continues facing southwest roughly paralleling the shoreline of Lake 
Champlain.  The steel sheeting has minor corrosion and pitting near the water line.  This segment has 
several sections of the steel sheeting that are bowed-out towards the water (Figure 8).  Tension cracks 
have developed in the soil behind this section of failing sheeting due to partial loss of lateral confinement 
and movement of the earth on the slope of the berm.  The sheeting appears to be actively moving and in 
a state of partial-failure, which, if left as is, would be anticipated to worsen over time and would likely 
result in complete failure of this section of sheeting with the earth berm migrating into Lake Champlain.  
Corrective action is needed to either remove the sheeting and stabilize the ground or to repair the 
sheeting. 
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Figure 8: Partial Steel Sheet Piling Failure in Segment C Bowing-Out Towards the Water 

Sheeting Segment D 

Segment D of the steel sheeting extends 208 feet continuing to face southwest roughly paralleling the 
shoreline of Lake Champlain, and then runs approximately 120 feet east (i.e., perpendicular to the 
shoreline) to tie into high ground.  The steel sheeting is generally in good condition with minor corrosion 
and pitting at the water line.  Dolphins and a steel gate indicate the location of the deep-water port located 
in this segment (Figure 9).  The sheeting in Segment D is generally vertical and in good alignment, with the 
exception being a 25-foot section that is bowing-out.  The sheeting ties into an armored shoreline to the 
southeast (Figure 10). 
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Figure 9: Steel Sheet Piling in Segment D with the Deep-Water Port (Right Side of Picture) 
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Figure 10: Steel Sheet Piling in Segment Connecting to the Armored Shoreline 

Information Shared by Stakeholders 

Existing information was collected and summarized (Table 1).  Existing, past, and planned uses for the 
project area were discussed with a range of stakeholders.  The stakeholder list included the following 
general categories. 

• Planning (City, Chittenden County Regional Planning Commission) 
• Conservation (City, Champlain Consultants) 
• Parks and Recreation (City, Winooski Valley Park District, VHB) 
• Port (City Waterfront, Spirit of Ethan Allen, Ferries) 
• Environmental (VHB, Waite Hendel, Stone Environmental, Lamoureaux & Dickinson, Roy F. 

Weston) 

 



Table 1:  Urban Reserve Sheeting Stakeholder Information

Source Date Notes Contact Information
Chittenden County Regional Planning 
Commission

12/14/2021 The City has led planning /redevelopment efforts for this parcel.  Dan copied other CCRPC staff to see if there was any other known information. Dan Albrecht, dalbrecht@ccrpcvt.org

Burlington Conservation Board 11/23/2021
David White (City Director of Planning) said that the City’s Conservation Board has been long been involved in clean‐up of this site.  Included on emails with Burlington 
Planning and Parks departments and followed up with direct emails, no response.  No input but invited team to attend Conservation Board meeting.  Ryan Crehan, 
USFWS, and Miles Waite, Waite Heindel, are both members of the board and have informed them of the project.

Scott Gustin, SGustin@burlingtonvt.gov

Spirit of Ethan Allen 11/16/2021
They use this area every few years.  They have brought a crane into the open area to use to remove their boats from the water.  They have seen barges use this area to
offload large equipment.  Recommends keeping approximately 100 feet of wall including the gate at the southern part of the site.

Mike Shea, owner Spirit of Ethan Allen, 802‐862‐8300, 
headspirit05@yahoo.com

Burlington Waterfront Manager 11/15/2021
Thanks for reaching out. The area you have indicated is used, although not frequently, by some of the larger vessels in the harbor if they need to lift their vessel out of 
the water. As the only deep‐water port, it has been used over the years if we need to hoist a vessel out for transport, or load a vessel with a crane. David White 
recommended contacting. 

Erin Moreau (emoreau@burlingtonvt.gov)

Waite Heindel 11/2/2021
David White (City Director of Planning) mentioned he has worked in area.  Sent reports on the Astroline property, also called CVR North (VT DEC Site #941585), which 
are summarized separately. The best summary is the 2012 Data Gap Analysis by Stone Environmental. The shallow soils all are impacted by PAHs, and the deeper soils 
and groundwater may have residual petroleum. As far as I know, there hasn’t been testing on the property since the late 1990s.

Miles E. Waite, PhD, PG, Senior Hydrogeologist, Waite 
Heindel, 802‐860‐9400, mwaite@waiteenv.com

Stone Environmental 10/29/2021
Since the report dated 11/5/2012, we have only performed surface and shallow soil assessment to support the re‐construction of the bike path (2013?).  Discussions 
implied they do not have more information.

Eric Swiech, eswiech@stone‐env.com; Dan Voisin, 
dvoisin@stone‐env.com

Burlington Director of Parks, Recreation, & 
Waterfront

10/26/2021
Any moderate to substantial change to the Urban Reserve including deep water access, would need to be part of the next Harbor and Waterfront Plan, at the earliest 
in 2024.  Staff are stewards only.  Deepwater access is a highly favorable attribute to the site.

Cindy Wight, Director, Parks, Recreation, & Waterfront, 
802‐495‐1919, cwight@burlingtonvt.gov

Winooski Valley Park District 10/26/2021 Included on emails with Burlington Planning and Parks departments, no response.
Nick Warner, Executive Director Winooski Valley Park 
District, 802‐863‐5744, NickWarner@wvpd.org

VHB 10/20/2021
"I looked at my old files and as I suspected, we did not have any data collected in that portion of the UR. Our focus was pre‐characterizing areas that would be 
disturbed during the rehabilitation of the UR and bike path project in 2017‐18 ish. Samples were not collected there, b/c we were not digging or generating excess soil 
in that area."

Kurt Muller, PE, Vermont Director of Site Investigation & 
Remediation, 802‐343‐0384, kmuller@vhb.com

Burlington Director of Planning 10/20/2021
See 1997 plan for most recent planning.  A long‐range plan is overdue and is on the to‐do list.  Stormwater management, flood mitigation, and public access to the 
water's edge are central to the City's goals.

David E. White, Director of Planning, City of Burlington, 
VT, 802‐865‐7194, DEWhite@burlingtonvt.gov

Lake Champlain Ferries 10/14/2021
Their ferries do not routinely use this area.  The area isn't protected from the weather.  Their Marine Superintendent feels that the sheet pile is important to prevent 
erosion due to wave surging.

Heather Stewart, Operations Manager, Lake Champlain 
Ferries, 802‐864‐9804, HeatherS@ferries.com

Conceptual Site Model and Data Gaps 
Analysis ‐ Urban Reserve

11/5/2012
Provides site history of Astroline area including lumber mill and bulk petroleum above‐ground storage tanks (ASTs).  Leak of gasoline in 1962, and placement of fill in 
berms at former ASTs in 1996. Maps show former ASTs, previous soil testing locations.  Identifies forested project area as "known exposure risk" for COC related to 
petroleum, heavy metals, TPH, herbicides, PCSs, and PAHs.  "The risk of impact to Lake Champlain in the absence of the retaining wall is unclear."

Eric Swiech, eswiech@stone‐env.com ‐ appears to not be 
with Stone anymore

Phase 2 Environmental Site Assessment, 
North 40 ‐ Urban Reserve

5/1/2000
Significant levels of surficial soil contamination were found on the central Astroline site including 6 VOC's and 13 PAHs.  Various compounds exceeded Vermont 
standards. Monitoring and mitigation were recommended.

Lamoureaux & Dickinson Consulting Engineers, Inc.

Waterfront Urban Reserve, Interim Use and 
Stewardship Plan

10/20/1997
Overview of whole Urban Reserve and establishes the City plan for the area.  Includes recommendation: "Consideration should be given as part of a Remediation Plan 
to removing portions of the remaining seawall and adding rip‐rap to establish a more natural shoreline. The role of the seawall in accommodating future harbor uses 
and in containing potentially contaminated sediments and their possible dispersal into other portions of the harbor, should be included in the analysis."

Department of Planning and Zoning, City of Burlington

The Urban Reserve Ecology Park, A 
Conservation Map and Reclamation Proposal 
for Burlington's Urban Reserve

5/1/1994
Reviews history and proposes a plan for the general uses of the area.  The Astroline area is within the "Conservation Lands".  The northern Astroline section is 
described as the richest vegetation in the Reserve with a mix of trees and shrubs.  Describes berms being used as trails and the area being used as an outdoor 
classroom.

Champlain Consultants, Anya Schwartz, Hans Estrin, Reid 
Genauer

Initial Screening Investigation for Petroleum 
Hydrocarbon Contamination, Central 
Vermont Railway Northern Properties, 

4/1/1986 Test pits and groundwater monitoring samples., original test pit logs and sample results included.  This study is references in 2012 summary report by Stone. Roy F. Weston, Inc, John A. Gilbert Project Engineer

1/12/2022
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Lake boat operators including the Spirit of Ethan Allen and Lake Champlain Ferries indicated that the deep-
water port at the south side of the project area is an important asset that needs to remain.  At least 100-
feet of steel sheeting and a gate area is needed along the lakefront for import and export of large 
equipment and boats.  As the only deep-water port, it has been used over the years to hoist vessels and 
materials in or out of the Lake with a crane.  City staff confirmed that the deep-water access is a highly 
favorable attribute of the site.  This port shall be considered a permanent feature while considering plans 
for the area. 

City staff indicated that any work done within the Urban Reserve needs to be consistent with the current 
City Plan with information about the area or be included in the next Harbor and Waterfront Plan that 
would take place around 2024.  A plan for the Urban Reserve completed in 1997 exists in the current City 
Plan.  The plan includes stormwater management, flood mitigation, and public access to the water's edge.  
Also included is the recommendation: "Consideration should be given as part of a Remediation Plan to 
removing portions of the remaining seawall and adding rip-rap to establish a more natural shoreline. The 
role of the seawall in accommodating future harbor uses and in containing potentially contaminated 
sediments and their possible dispersal into other portions of the harbor, should be included in the 
analysis." 

The project area was utilized for the bulk storage of petroleum products for approximately 50 years 
according to historical aerial photography and USGS topographic maps (Figure 11).  Limited environmental 
testing in 1996 and data interpretation in 2012 lists the project site (i.e., Area C) to have “Known Exposure 
Risk” (Figure 12). The Known Exposure Risk was mapped by Stone in 2012 due to known exceedances of 
the VSSVs for select PAHs and/or TPH in surface soil in areas B (Flying A) and C (northwest portion of 
Astroline) because they present a risk of exposure to human receptors from these COCs. 

The berm that is present around the forested floodplain is likely a remnant of the secondary spill 
containment system that was installed around the above-ground storage tanks in this area.  This berm 
would presumably serve no continuing purpose as the tanks have been removed.  Note that the berm sits 
several feet above the normal water level of Lake Champlain and thus the steel sheeting provides lateral 
support for the berm. 

Based on limited past data collection, the potential exists for petroleum impacts to soil and groundwater.  
Prior studies have detailed that the stored petroleum products included heating fuel (commonly #2 
distillate) and gasoline.  Releases from the tanks into the bermed area around the tanks may have resulted 
in the presence of a layer of petroleum on the surface of the groundwater table.  The existing sheet pile 
wall may be restricting migration of residual petroleum products to Lake Champlain. 

In general, gasoline tends to be more mobile in the subsurface than heating fuel.  This is due in large part 
to the greater volatility and solubility of gasoline versus fuel oil.  Both hydrocarbons tend to migrate 
through granular material much faster than they migrate through fine grained materials.  It is difficult to 
predict how the current gap in the existing sheet pile bulkhead has influenced the migration of these 
contaminants, assuming they actually exist.  A fluctuating groundwater elevation, for example would have 
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the effect of “smearing” the contaminants through a larger vertical zone than may be expected if the 
groundwater in the floodplain forest area wasn’t hydraulically connected to the lake.  In areas of 
significant tidal fluctuations it is fairly common for contaminant plumes to remain somewhat stagnant 
due to the cycling of the direction of groundwater flow, both horizontally and vertically.  The fact that the 
area is at least partially “contained” by the existing sheet pile and the belief that the subsurface materials 
are granular makes it critical to understand the actual contaminant conditions prior to any changes to the 
remaining sheet pile as those changes could greatly influence the migration of contaminants and result in 
environmental impacts to the lake. 

Prior to removal of any sheeting and reconnection of the floodplain forest, additional environmental site 
characterization is recommended.  It is critical to understand the extent and magnitude of soil and 
groundwater contamination prior to implementing modifications to the sheet piling along the shoreline.  
While some preliminary investigation has been previously performed, large data gaps remain that need 
to be filled as this information will dictate the preferred alternative and guide site design.  The following 
minimum activities are recommended. 

• Advancement of at least 4 to 6 soil borings with installation of groundwater monitoring wells in 
each boring to a depth of 10-feet or more below encountered bottom of the fill material or 10-
feet below encountered water level, whichever is deeper.  The recommended soil boring, soil 
sampling, well installation and groundwater sampling would cost approximately $13,000-
$15,000 

• Collection of at least 1 to 2 soil samples per boring, for a total of up to 12 samples for laboratory 
analysis of residual petroleum products. 

• Compilation of soil boring logs and development of geologic subsurface profiles 
• Seasonal groundwater sampling and analysis for the presence/absence of residual petroleum 

products.  Collection of a minimum of 2 groundwater samples from each well with the 2 samples 
being collected at least 3 months apart. 

• Evaluation and reporting of the collected data with comparison to applicable VT-ANR standards. 
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Alternatives Analysis 

An alternatives analysis was performed to evaluate the potential removal of sheeting and site 
naturalization.  Alternatives were evaluated against the following project objectives. 

• Naturalize lakeshore, plants, floodplain 
• Improve public access to lake 
• Minimize flood/erosion vulnerability 
• Control contamination potential from soil and groundwater 
• Minimize future maintenance needs 
• Minimize construction cost 

A matrix was developed to compare alternatives relative to the objectives (Table 2). 

Do Nothing 

The do nothing alternative (0) leaves the site as it currently exists in an unnatural state with sheeting and 
a berm surrounding the young floodplain forest.  Sheeting in Segment C is failing and will ultimately 
collapse in the future.  This alternative is not recommended as the earth berm along Segment C is unstable 
and some repairs or improvements are needed to prevent complete failure of the sheeting / berm system.  
Naturalization of this site could take place along with modifications to the sheeting. 

The site is under-utilized and could be a limited example of a functioning floodplain forest along the 
Burlington Waterfront.  An elevated boardwalk could be constructed along the edge of the reconnected 
forest to allow people to have access to the site and view Lake Champlain. 

Remove Sheeting Segment A and Retain Berm 

Alternative 1 consists of removing sheeting Segment A, retaining the earthen berm, armoring the gaps in 
the existing armor on the berm, and adding vegetation to the side slope of the berm.  While some 
armoring exists along the berm, it is of small size not likely to resist lake erosion and is not consistently 
applied across the segment.  This alternative would naturalize a portion of the project site.  Water from 
the Lake already flows behind the sheeting wall so removal of this sheeting will not change the setting 
much. 

Nonetheless, environmental characterization of the soil and groundwater is recommended prior to 
implementing this recommended alternative.   

Remove Sheeting Segment A and the Earthen Berm 

Alternative 2 consists of removing sheeting Segment A and the adjacent earthen berm.  Some armoring 
with joint plantings would likely be needed along the shore to protect the area from erosion.  While some 
armoring exists along the berm, it is of small size not likely to resist lake erosion and is not consistently 
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applied across the segment.  This alternative would naturalize a portion of the project site, as well as 
return flood flows into the young floodplain forest.  The hydrology of the site would be improved. 

Environmental characterization of the soil and groundwater is required prior to implementing this 
alternative.  Data need to be collected to determine if removal of the sheeting and berm will release 
currently mobile contaminants or mobilize petroleum products in the soils of the floodplain forest.   

Remove Sheeting in Segments B and C While Retaining Berm 

Alternative 3 consists of removing the sheeting in Segments B and C while retaining the earthen berm.  
This assumes that one of the alternatives addressing Segment A would also be completed as an additional 
project element.  This alternative would require reworking of the berm and fill behind the sheeting as the 
ground surface is approximately 10 feet above the Lake water surface.  A key design aspect of this 
approach would be how to create a stable slope at the water’s edge considering wave fetch and design 
storm events. 

This alternative would naturalize the site by sheeting removal, but the berm would be armored and 
vegetated with joint plantings to keep water out of the floodplain forest.  Again, environmental 
characterization would be required to identify if petroleum exists in the soil or groundwater that could 
migrate to Lake Champlain if the sheeting is removed. 

Remove Sheeting and Berm in Segments B and C 

Alternative 4 consists of removing the sheeting and berm in Segments B and C.  This assumes that one of 
the alternatives addressing Segment A would also be completed as an additional project element.  This 
alternative would naturalize the site and restore the hydrology of the floodplain forest.  Some armoring 
may be needed along the bike path at the back of the site to reduce the chance of erosion during high 
lake water levels. 

Again, environmental characterization would be required to identify if petroleum exists in the soil or 
groundwater that could migrate to Lake Champlain if the sheeting is removed.   

Cut Sheeting in Segments B and C While Retaining Berm 

Alternative 5 consists of cutting the sheeting in Segments B and C and repairing the remaining sheeting to 
remain in place in Segment C while retaining all or some of the earthen berm.  This assumes that one of 
the alternatives addressing Segment A would also be completed as an additional project element.  Select 
fill would be placed behind the sheeting to level the ground between the berm and remaining sheeting. 

This alternative would not naturalize the site since some of the sheeting will remain, but it will create a 
better view and user experience on the edge of Lake Champlain. 

  



Table 2:  Urban Reserve Sheeting Alternatives Matrix

ID Description Sheeting Segment(s)
Naturalize lakeshore, 
plants, floodplain

Improve public access 
to lake

Minimize 
flood/erosion 
vulnerability

Control  
contamination 

potential from soil 
and groundwater

Minimize future 
maintenance needs

Minimize construction 
cost

Notes

0 Do nothing None NO NO YES yes no YES
Flood waters getting behind sheeting Segment A.  Segment C falling 
down and slopes failing.  Failure could take place in near future. At a 
minimum some action is needed in Segment C.

1
Remove sheeting, retain berm, spot armoring 
gaps in riprap, vegetate berm

A yes yes yes no yes yes

With rocky shore and existing berm, seems like this section could be 
readily removed.  Water currently in area behind sheeting.  May need 
some supplemental riprap to fill gaps on shore.  Riprap already exists 
at toe of sheeting in lake.

2 Remove sheeting and berm A YES yes no no yes yes
Berm removal contingent on environmental characterization to be 
sure petroleum products will not likely be released to Lake Champlain.

3
Remove sheeting, retain berm, spot 
armoring, fill removal, create vegetated slope

B, C yes YES no no yes no
Would require fill removal and reshaping of earth to form berm and 
create stable vegetated slope.  Some armoring/joint plantings needed 
to resist erosion from waves, especially facing west.

4
Remove sheeting, remove earthen berm, 
install armor toe and vegetated upper slope, 
fill removal

B, C yes yes yes yes no no
Add in armored toe / walking path to protect lower slope from erosion 
and provide walking views of lake, while vegetating upper slope and 
allowing higher lake levels to access the forest.

5 Cut sheeting B, C yes yes yes yes no no
Retain bottom of sheeting for toe support.  Allow improved views of 
Lake Champlain.  Perhaps fill on edge along berm to create flat area 
next to sheeting.  Repair of bowing sections would still be required.

6 Retain sheeting D NO NO yes yes yes yes Section D to be retained for deep‐water port.

12/14/2021

Alternative Objectives



Lake Champlain Urban Reserve Shoreline Naturalization 
12/28/2021, revised 1/12/2022 
Page 20 
 

 

www.slrconsulting.com 

Retain Sheeting in Segments D 

Alternative 6 consists of retaining the sheeting in Segment D to retain the deep-water port.  This 
alternative is recommended and should be combined with one of the naturalization alternatives. 

Recommendations 

It is difficult to offer recommendations for naturalizing the project site without a more thorough 
understanding  of existing soil and groundwater contamination and the potential for migration into Lake 
Champlain if the steel sheeting is removed.  The next action at the site is to complete the site assessment 
via borings and groundwater monitoring well installations. 

If the site assessment concludes that mobilization of contaminants into the Lake is not probable, then full 
naturalization by sheeting and berm removal would be recommended as the preferred alternative.  The 
naturalized shoreline will likely need some armoring and joint plantings, perhaps along the bike path.  An 
elevated boardwalk would allow walking through the floodplain forest edge along the Lake that would be 
periodically inundated. 

If contaminant migration is not likely, then perhaps sheeting can be removed from only Segment A since 
water is already getting behind that structure.  This area is more sheltered and has a mostly armored berm 
so the shore should remain protected.  If there is no liquid petroleum (LNAPL) present in the water table 
and there is only residual contamination adsorbed to the soil, then it may be possible to consider the 
removal of Segment A sheet piling.   

If the threats to Lake Champlain via soil and groundwater contamination are determined to be significant, 
cleanup will be required prior to any site naturalization.  In this case cutting the sheeting and repairing 
the bowing sections is recommended as a short-term approach to improve the site aesthetics until funding 
can be obtained to clean up the site for naturalization. 
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