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JERICHO CENTER BOARDWALK 
FINAL PROJECT SUMMARY 

Project Background 

The project was initiated to gather information and develop plans for a potential 
boardwalk to be constructed between Varney and Wilder Roads in Jericho Center. 
Funding was provided by a Transportation Action Grant from the Chittenden County 
Metropolitan Planning Commission. 

Lamoureux and Dickinson was hired to provide engineering services. The project was 
overseen by the Jericho Center Boardwalk Committee with staff support from the Jericho 
Planning and Zoning Office. Boardwalk Committee Members include: Tim Nulty, Mary 
Neighbours, Michelle Morris, Darrel Muelman, and Peter Chaloux. 

Public Outreach 

The project included two public meetings on the proposed boardwalk. Meetings were 
held on September 29, 2009, and June 22, 2010. Meeting minutes are attached to this 
report. 

Boardwalk Design 

Two Boardwalk Designs were investigated. The first is an engineered boardwalk 
designed by Artisan Engineering which would be assembled onsite. The second is a 
prefabricated boardwalk provided by the Dock Doctors of Ferrisburg, Vermont. 

Both designs call for a six foot wide boardwalk, with two or more twelve foot wide 
observation decks. Under both designs, the boardwalk would be constructed and 
installed in sections. 

Users - The boardwalk is designed for use by pedestrians only. Bicyclists will be 
expected to dismount and walk their bikes. As proposed, the boardwalk will not be wide 
enough to accommodate horses or motorized vehicles. Bollards will be installed to 
prevent motorized vehicles from using the boardwalk and force cyclists to dismount prior 
to entering. 

Piers - The boardwalk will be constructed on either helical or driven piers. These types 
of piers do not require a Conditional Use Determination from Vermont Wetlands Office 
or a general permit from the Army Corps of Engineers. 

Alignment -- The boardwalk will be constructed on the north side of the beaver dam and 
located completely within the existing public right-of-way. The boardwalk will extend 
the full length of the wetland and the wetland buffer. While extending the boardwalk into 



the wetland buffer increases the project cost, it eliminates the need for a State Conditional 
Use Determination or Army Corps of Engineers wetland permit. 

Height -- The boardwalk deck will be about 2.5 feet (30 inches) above the wetland 
surface. This will elevate the boardwalk above the beaver dam and allow animals to 
cross under the decking. In the buffer, the bottom of the boardwalk structure will be 3-4 
inches above the ground surface, allowing animals to pass over it. 

Connecting Trials - No upgrades to the connecting trails to Varney Road and Wilder 
Road are proposed. Upgrading the Varney Road Trail to meet ADA standards would be 
prohibitively expensive and could trigger review by the Army Corps of Engineers. 

Railing - The Boardwalk Committee initially proposed a boardwalk without railings in 
order to minimize impacts on wildlife and aesthetics. However, due to the depth of water 
and muck, a railing is p':oposed on portions of th~ boardwalk within the wetland. The 
railings will be about 3.5 feet high and consist of a top rail and three evenly spaced mid
rails, allowing smaller animals to pass through while providing safety to users. No 
railing is proposed in the buffer, allowing larger animals to continue to traverse through 
the buffer. 

Parking - No trailhead parking is proposed. The boardwalk will utilize the existing 
parking area located on the Jericho Center Green. 

Wildlife Assessment 

A Wildlife Assessment was conducted by Karina Daily of Ecotone Environmental 
Consulting. The complete assessment is attached to this report. The Executive Summary 
of the Study states: 

"There is no evidence that the actual boardwalk structure would significantly impede 
wildlife movement for any animal except whitetail deer. However, the potential for 
increased use of the parcel by humans and their canine companions could significantly 
affect all wildlife use on the property ... " 

The study recommends several measures to mitigate these potential impacts. These 
recommendations are: 

• Close boardwalk to pedestrian traffic between dusk and dawn. 
• Prohibit free roaming domestic pets (require dogs to be leashed) 
• Prohibit use of off-road vehicles such as all-terrain vehicles and snowmobiles. 
• Leave standing dead trees and dead and downed vegetation undisturbed 
• Remove existing invasive species from the town right-of-way 
• Take precautions to ensure additional invasive species are not introduced to the 

area. 
• Discourage construction during the spring and early summer season. 

(Construction and maintenance should occur in late summer and fall.) 
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Signage 

Proper signage will be critical to ensuring use of the boardwalk is compatible with the 
recommendations of the wildlife assessment. Two signs will be installed at either end of 
the boardwalk. The first sign will list rules for use of the boardwalk. The second will 
remind users to respect wildlife by leashing dogs and staying on the boardwalk. No 
parking signs will be installed on Vamey Road and Wilder Road. 

Permitting 

Provided helical piers or drive piers are used, the boardwalk is extended the full length of 
the wetland buffer, and no connecting trail upgrades are provided, no State or Federal 
pelmits are required. Local conditional use review may be required. 

Cost 

Lamoureux and Dickinson estimated the cost of construction to be approximately 
$250,000. Lamoureux and Dickinson noted that bids for another boardwalk project were 
significantly below the engineer's cost estimate. For example, based on conversations 
with the Vermont Youth Conservation Corps (VYCC), use of student work crews or 
volunteers could significantly reduce labor costs. 

Funding Sources 

Enhancements Grants - Many pedestrian facilities are funded through the Vtrans 
Enhancements Grant Program. Obtaining funding through this program may be difficult 
due to the fact that the boardwalk will not meet ADA requirements, and the project may 
be considered "recreational" in nature. 

Recreation Trail Grant - Funding for recreation trails is provided through the Vermont 
Department ofFish and Wildlife. Awards are generally capped at $20,000. 

VYCC Work Crews - The VYCC provides work crews to Towns for recreation trail 
construction and other conservation projects. Funding for these work crews is provided 
through Vtrans. Funding for materials is NOT included. Work Crews are generally 
spread through the state, with preference given to projects that can be completed in a 
week to a month. 

Hybrid Funding -- The VYCC often uses a hybrid approach, in which a Recreation Trail 
Grant is used to hire a professional trail designer/contractor and purchase materials, and a 
VYCC Work Crew is used for labor. 
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Construction Phasing 

Given the time constraints for VYCC work Crews and $20,000 funding cap for 
Recreation Trail Grants, If a Hybrid approach is used, the construction of the boardwalk 
would likely be phased over multiple years. Two potential phasing options include: 

• A two year approach in which the boardwalk segments within the buffer are 
constructed in year one, and the segments through the wetland are constructed in 
year two. 

• A three year approach in which segments within the buffer are constructing in the 
buffer are constructed in year one, segments to the observation decks are 
constructed in year two, and the remaining connecting segments are constructed 
in year three. 

Recommendation 

The Committee recommends that the Selectboard evaluate the public demand for the 
boardwalk against other pedestrian and recreational priorities and consider including 
funding for the boardwalk in the capital budget. If the Selectboard decides to move 
forward with construction of the boardwalk, it should provide mechanisms to ensure that 
the recommendations of the wildlife assessment are adhered to. Further, if the project is 
put out to bid, bid documents should allow potential contractors to submit alternative 
designs, provided they meet the design criteria outlined above. 
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Jericho Center Boardwalk Committee 
September 29, 2009 

Public Meeting 

Members Present: Darrell Meulemans, Michele Morris, Mary Neighbors, Peter Chaloux 

Others: Seth Jensen (Town Planner), Andy Rowe (Lamoureux & Dickinson), Dan Smith, 
Gail Schermer, Corrine Wilder Thompson, Chris Newton, Belva Meulemans, 
Karen Lawsing, Ken Wiggin, Ingrid Malmgren, Bill Williams, Holly Groton, 
Alice Van Wink, Tom Baribault, 

Mary welcomed the public and introduced members of the Boardwalk Committee. Seth 
explained that the Selectboard was investigating constructing a boardwalk between Varney Road 
and Wilder Road. The Town had organized a Committee to oversee the project and had hired 
Lamoureux & Dickinson to do preliminary design work. 

Andy Rowe from Lamoureux & Dickinson explained that he had met with the Committee to 
develop preliminary design parameters for the project. The purpose of this meeting was to get 
public feedback on the design parameters. 

Andy presented a base plan showing the current conditions of the area. Andy stated that the 
connecting trails would most likely be unimproved foot trails rather than a trail or bike path. 
From Varney Road to the wetland there is the remnant of an old road with stone walls on the 
sides in some areas. This area is sometimes used as a walking path. The slopes in most of the 
area are between 12% and 15%. There is about 400 feet of Class II wetlands between Varney 
Road and Wilder Road. Beavers are active in the area. The downstream face of the beaver dam 
is within the Town right-of-way and is shown on the plans. The water level is about a foot with 
a few feet of muck beneath. From the edge of the wetland to Wilder Road the old road is not 
visible. 

Andy explained the draft criteria developed by the Boardwalk Committee. The boardwalk would 
be designed primarily for pedestrians. Bikes would likely have to be walked across. The 
boardwalk was not planned for motorized vehicles. The boardwalk would not be designed to 
support heavy equipment, so it would likely not be plowed during the winter. The travel width 
would be six feet. The connecting trails would be more of a foot path and less of a designed 
trail. They would follow the existing routes on Varney Road. Because of existing slopes (26% 
at some places on Varney Road), the trail could meet ADA requirements, but meeting these 
requirements would require a lot of grading and possibly removal of a ledge. 

The boardwalk would cross approximately 400 feet of wetlands. The boardwalk would utilize 
driven or helical piers, which do not require a State or Federal permit, to minimize impacts on 
the wetland. The State also regulates a 50-foot buffer around the wetland. 

The Committee's preference is to not have a railing on the boardwalk. However, given the depth 
of water and muck, it might be advisable to have a small rail. The decking of the boardwalk 
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would be wood from a rot resistant species. The piers would likely be steel. Other components 
may be wood or steel. 

The Committee has decided that the Varney Road entry would not be modified. Parking would 
be in the lot at the Town Green, not on Varney Road or Wilder Road. There will be some kind 
of sign prohibiting parking and the use of motorized vehicles on both ends of the path. The 
Committee is also looking at bollards or fencing to discourage use by motorized vehicles. 

Bill Williams asked if the water level fluctuates. Andy stated that the wetland is located close to 
the top of the watershed, but the level does fluctuate some. The boardwalk will need to be 
designed to accommodate this. Darrel Meulemans stated that he has lived in the area for about 
forty years. The water level doesn't fluctuate much. When the beaver dam goes out, the upper 
area is just mud. The south side of the dam flows into the Mill Brook. The north side flows into 
the Browns River. People sometimes walk across the dam. 

Alice Van White asked about improvements to Varney Road. Andy said that the trail could be 
left as is or upgraded into a gravel path. A middle ground may be to improve some of the 
drainage. Alice stated that this would improve access. Alice stated that lots of people use horses 
on Varney Road and asked if the boardwalk would accommodate horses. Andy stated that the 
Committee had discussed this and decided against it because it would require a much larger 
structure. Alice stated that if that was the case, there should be signs warning people. 

Chris Newton asked if there had been any consideration of the number of users. There is not a 
lot of room for parking on Varney Road. Mary stated that Tim Nulty who was on the 
Selectboard had been emphatic that parking would only be at the Town Green. Corrine Wilder 
Thompson stated that the parking had been put in for the store and shouldn't be taken away for 
the boardwalk. 

Ingrid Malmgren asked that the Committee revisit the horse issue. There are a lot of people with 
horses in the area, and it is not safe to take horses on Browns Trace. The shoulder is narrow and 
people drive fast. Having the boardwalk would give people an alternative and would be a real 
asset to the equestrian community. Michelle Morris stated that the biggest issue was cost. Mary 
stated that right now the Town only has funds to plan the project, not to build it. Chris Newton 
stated that she has worked with horses and that there would be lots of safety issues to consider. 
The Town would need to look at liability. 

Gail Schermer stated that residents in Jericho Center had challenged the Westall House because 
of wildlife impacts to the wetland. Gail asked if wildlife impacts had been looked at. Mary 
stated that there probably were some impacts. The goal was to keep the impact as small as 
possible. The helical piles would reduce impact on the soils. The boardwalk would be high 
enough off the water to allow small animals to pass beneath and low enough for larger ones to go 
over. This was one of the reasons the Committee wanted to avoid having a rail. 

Gail stated that her husband teaches bike safety. The boardwalk would not be good for bikes. 
Road bikes would not be able to go over it, and mountain bikers would be tempted to go off the 
path to find other areas. Andy stated that one way to mitigate environmental impacts is to make 
sure people stay on trails. Peter stated that one of the questions the Committee has asked is how 
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to encourage people to stay on trails. After talking with other organizations, selecting the most 
direct route seems to work best. 

Dan Smith stated that he crosses over the beaver dam in the winter but not summer because of 
birds, etc. Dan asked if there was a requirement for a wildlife study. Andy stated that if a 
wetlands permit was required, such a study would be part of it; however using the pier system 
would avoid the need for a permit. 

Corrine Wilder Thompson stated that she had spoken with Alan Quackenbush at the State 
Wetlands Office. Alan had stated that wildlife should be looked at because of the history of the 
site. There are birds and bears in the area that could be impacted. Alan would prefer the project 
not happen. He is also concerned about using pressure treated wood in the wetland. Andy noted 
that the decking material had not been chosen and that there were options other than pressure 
treated wood. They included composite lumber and rot resistant species. Corrine stated that 
Alan had also said the boardwalk would need to go over the old roadbed. 

Mary stated that one of the reasons the Committee preferred not having a railing was so animals 
could pass over the boardwalk. There were liability concerns about a railing as well, since 
people may sit or swing on it, etc. 

Andy noted that the water is about a foot deep with a few feet of muck underneath. Andy stated 
that the piers would need to be driven deep enough to get through the water and muck. 

Michelle stated that wildlife is a concern the Committee had discussed. It seemed likely that 
larger animals would pass along the outer edges of the wetland. The Committee had discussed 
leaving space for wildlife to cross underneath. 

Alice asked what had happened to the old road. Corrine stated that the old road is only passable 
for tractors at one point. The Town stopped maintaining the road because of the steep ledge and 
the road flooded about 51 years ago because of the beavers. 

Karen Lawsing noted that the Town had mentioned education as one reason for building the 
boardwalk and asked what this would entail. Michelle stated that the Committee had discussed 
the possibility of having observation decks with interpretive signage. Andy stated that the 
boardwalk would be constructed in segments. The observation decks would essentially be two 
segments put together. It was mentioned that runners go down Varney Road and may use the 
boardwalk. 

Gail noted that there is currently a path between Lacy and the apartment building. It leads to the 
old ball field and connects to the subdivision common land around the wetland. Most kids use 
this path to get to the beaver dam. It was noted that fences have been put up along some of the 
old trails in the area. 

Dan Smith asked what kind of equipment would be used to install the piers. Andy stated that 
hand tools could be used. Also, the boardwalk segments could be installed in pieces with 
equipment going over constructed segments. 
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Mary asked how frost would affect the piers. Andy stated that the helical piers would be less 
susceptible to frost. Andy also noted that frost does not go as deep in the wetland, so there 
would be less heaving in the area. 

Tom Baribault asked if either design would lend itself to better maintenance in terms of cost or 
impact on the wetland. Andy stated that the design life would be less for a wood frame than a 
steel frame. The choice of materials would determine the design life, maintenance, etc. 

Gail asked what the timeline was. Mary stated that Andy will meet with the Committee to 
discuss how to proceed and to develop more detailed plans. There will be another public 
meeting once this is done. 

Mary summarized the main questions of the meeting: 
1. Should the Boardwalk be built at all 
2. Impacts on Wildlife 
3. Reconsider design to allow bikes and/or horses 
4. Parking 
5. Railings 

Ken Wiggins asked what the next check point is. Peter stated that there will be another meeting 
to present the design, probably in mid November. 

Gail asked if that would be when the decision to build would be made. Mary said that that 
decision would be made by the Selectboard. Mary stated that the Development Review Board 
may also need to look at the project. 

The meeting adjourned at 7:00pm. 
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Jericho Center Boardwalk Committee 
June 22, 2010 

Public Meeting 

Members Present: Michele Morris, Mary Neighbors, Peter Chaloux, Tim Nulty 

Others: 

Introduction 

Seth Jensen (Town Planner), Andy Rowe (Lamoureux & Dickinson), Karina 
Daily (Ecotone Environmental), Corinne Wilder Thompson, Karen Lawsing, Ken 
Wiggin, Nathan Graber, Christine Smith. 

Seth Jensen introduced the Committee and explained the history of the project. 

Overview 
Andy Rowe from Lamoureux and Dickinson presented four plans of the area and boardwalk. 
Andy explained that the plans show the boundary of the wetland and wetland buffer. Andy 
stated that the boardwalk would be designed for pedestrians. The boardwalk would be six feet 
wide with a few wider observation decks. The boardwalk would be built on the north side of the 
beaver dam. The boardwalk would be built in both the buffer and wetland, and would be located 
entirely within the existing right-of-way. No improvements to the access trails were proposed. 
Railings would be built in the wetland but not in the buffer in order to allow wildlife to cross 
over the boardwalk in the buffer. 

Ken Wiggin asked how high above the wetland the boardwalk would be constructed. Andy 
stated that the deck would be about 2.5 feet (30 inches) above the wetland surface. This would 
allow animals to cross under and elevate the boardwalk above the beaver dam. In the buffer, the 
bottom of the boardwalk structure would be 3-4 inches above the ground surface. This would 
allow animals to pass over it. The railings would be about 3.5 feet high and would have a top 
rail and three evenly spaced mid-rails. This would make it possible for small animals to pass 
through while still providing safety for users. 

Wildlife Assessment 
Karina Daily stated that she had been hired to assess the impact of the proposed boardwalk on 
wildlife. This involved visiting the site between 6-7 times and investigating photos, maps, and 
other data. She also spoke with the Vermont Department of Fish and Wildlife about the project. 
The study iooked at four impact measures -- whether impacts would be short term (three years or 
less) or long term (more than six years), whether impacts would be adverse or beneficial, and 
whether they would be minor, moderate, or major. The study did not try to draw conclusions 
about whether or not the boardwalk should be built. 

Karina listed specific species that were studied. She noted that there may be other species 
present but that those studied are major species that would indicate impacts on others. Karina 
stated that white tail dear are currently using the site. Vermont Fish and Wildlife has indicated 
that there was a siting of a rare, threatened, or endangered species on the Lee River, but this was 
far from the project area. 
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Karina stated that human use of an area is known to have an impact on wildlife populations. 
Increased human use is likely to have a greater impact on wildlife than actual construction of the 
boardwalk. Karina stated that the study included suggestions to minimize impacts, such as 
closing the boardwalk between dusk and dawn, leashing dogs, allowing dead trees to remain 
standing, removing existing invasive species, and preventing introduction of new invasive 
species. The report recommends construction in late summer or winter when wildlife are least 
active. Karina noted that she also worked with Andy to develop plans for the railing. 

Attached to the study is a letter from John Gobelle from Vermont Fish and Wildlife stating that 
there are no issues with the proposed boardwalk at this time but that measures should be taken to 
prevent introduction of new invasive species and removal of existing ones. Also, it is important 
to allow continued use of the wetland by beavers, which \vill eventually require installation of a 
beaver baffle. Karina noted that existing invasive species included honeysuckle, barbarry, knot 
weed, and purple lustrife. Karina discussed some techniques approved to remove various 
invasive species. 

Ken Wiggin asked if Karina had observed deer crossings. Karina stated that deer do use the dam 
as a crossing. The boardwalk may inhibit this, but it was also noted that the deer may use the 
boardwalk as a crossing. 

Karina noted that the water currently flows into the Lee River. 

Karina discussed aquatic life. Karina stated that she had investigated habitat for amphibians and 
did not find a significant number of eggs. However, this does not mean they are not present. 
Karina discussed geese and noted that there are some nesting in the area. They may relocate 
further from the boardwalk. Karina stated that geese are most likely to be disrupted by 
unleashed dogs. Karina discussed beavers and noted that it was unclear how they would react. 
Andy noted that the Committee had considered the fact that the beavers may attempt to 
incorporate the boardwalk into the dam, and this would be a maintenance issue. A beaver baffle 
may need to be installed if this occurs. 

A member of the audience asked if the pond was natural. Corinne Thompson stated that the 
pond was the result of beavers. Andy noted that the large pond to the north is also caused by 
beavers. Karina noted that the soils are not hydric soils, which means that the area would not be 
a wetland without beaver activity. 

Design 
Andy stated that the boardwalk would consist of wood decking on steel helical piers. The steel 
piers have screws on the end which allow them to be installed without disturbing the wetland. 

The boardwalk would be constructed in 10 foot long segments outside of the wetland, and then 
installed onto the piers. This would mean that equipment would not disrupt the wetland. Andy 
noted that a contractor might devise another way to install the boardwalk, but a condition would 
be that the wetland could not be disturbed. 
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A sign would be posted at the trail head explaining the rules of use of the boardwalk. There 
would be another sign at the entry to the boardwalk directing those who use it to respect wildlife 
and to leash dogs. 

The boardwalk would have at least two observation decks. These would two segments placed 
next to each other. This would allow observation, passing, etc. The decks would be on the south 
side of the boardwalk in order to remain in the right-of-way. 

Andy noted that the boardwalk was designed for pedestrian use, and bikers would need to walk 
their bikes. At either end of the boardwalk, there would be a 4 'x4' bollard located where the 
railings begin. This would prevent ATV's from using the boardwalk and signal bikers to walk 
their bikes. Peter noted that the Committee had talked about use of the boardwalk and wants to 
make it clear that it is not for motorized vehicles. 

Michelle asked how the bollard would impact handicapped access. Andy noted that due to the 
slope of the connecting trail, especially on Varney Road, the boardwalk would not be 
handicapped accessible. 

The public and the Committee discussed the bollard design. There was concern that the design 
could still allow a motor bike to access the boardwalk. The Committee asked Andy to 
investigate other options. 

Next Steps 
Seth noted that the grant funding the Town has received is for planning only. The Selectboard 
would need to determine if it wished to pursue the project further and then how to fund 
construction. Mary Neighbors noted that the Selectboard would also need to budget funding for 
ongoing maintenance. 

Ken Wiggins asked if fire arms could be discharged from the boardwalk. Tim stated that he 
thought the proximity of houses would make that illegal. Ken asked if this should be added to 
the list of rules. Peter stated that the Committee had wanted to include the most important rules 
on the sign, rather than having a long list. The Committee felt this was more likely to be noticed. 

Ken thanked the Committee for taking the time to look at the idea. 

Tim noted that at one time Varney Road was connected to the village. Kids on the road would 
use skids to cross the wet area to get the school bus on the Green. Building the boardwalk would 
allow this to happen again. 

Michelle noted that there were concerns about wildlife. However, the boardwalk could make 
people more aware of wildlife in the area and about issues such as the invasive species. Her 
hope is that this would make people more interested in protecting these resources. 
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14 Morse Drive 
Essex, VT 05452 

May 4,2010 

Seth Jensen 
Town Planner 
Town of Jericho 
P.O. Box 39 
Jericho, VT 05465 

l!) Lamoureux: & Dickinson 
Consulting Engineers, Inc. 

RE: Jericho Center Boardwalk 
Final Plans, Cost Estimate & Wildlife Assessment 

Dear Seth: 

Tel (802) 878-4450 Fax (802) 878-3135 
www.LDengineering.com 

Enclosed are the Final Plans for the Jericho Center Boardwalk. Also enclosed is the final draft 
of the Wildlife Assessment by Karina Dailey. Recommendations from the Assessment that 
have been incorporated into the design plans include the seasonal timing of the boardwalk 
construction, prohibiting boardwalk use from dusk to dawn, prohibiting motorized vehicle use, 
signage advising users to stay on the footpath, and requiring that pets be leashed. The 
Assessment also includes recommendations for vegetation management along the footpath 
and boardwalk corridor that are related to future ongoing maintenance by the Town. 

The design criteria for the boardwalk was developed based upon input from the Committee, the 
public, and the Wildlife Assessment recommendations. As you know, this project is not an 
accessible facility, as there will be an unimproved sloping footpath connection to Wilder Road 
and Varney Road. The railing, to be constructed only througb_the wetland section, is a simple 
three rail design, with veliical openings exceeding 12". 

The following are topics that we would like to discuss with the Committee: 
Boardwalk deck surface treatment - some sections of the boardwalk through the 
buffer exceed 12% and do not have a railing. There is currently no skid resistant 
surface treatment proposed for the decking in these sections. 
Signage at the end of Wilder Road and Varney Road. 
Management of beaver activity 
Vegetation management recommendations of the Wildlife Assessment 

The construction cost estimate for the boardwalk is $250,000. This estimate does not include 
any amount for a contingency, or construction engineering. As you may recall, the Dock 
Doctors provided a construction cost estimate ranging from $198,000 - $225,600 for a similar 
structure having different stringer and foundation systems. 

We look forward to meeting with the Committee on May 11, and then attending the final public 
meeting. Please contact me with any questions. 

Sin~el~ ,.L) 

/tt.f/1/ ;<'~/L 
Andrew Rowe P.E. c: John Higgins 

Karina Dailey 

Civil Septic Design Transportation Wetlands Landscape Architecture Land Surveying 
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GENERAL BOARDWALK SPECIFICATIONS 

1. eOARDWALK CONSTRUCTION SHALL OCCUR BETWEEN JUNE 15 AND SEPTEMBER 1 

2 THERE SHALL BE NO GROUtlD DISTURBANCE. RtJTTING. EXCAVATION. DRAINING, DREDGING. OR 

FILLING WITHIN THE CLASS 2 WETLAND OR THE 50 FEET WIDE ct.ASS 2 WETlAND BUFFER. THESE 
RESTRICTIONS SHALL APPLY TO BOTH TEMPORARY AND PERMANENT ACTIVITIES. AND SHALL 

APPLY TO TEMPORARY SUPPORTS. TEMPORARY FILLS. TEMPORARY CORDUROY r.'.A IS. ETC. 

3. THE OPERATION OF TRACK OR RUBBER TIRE EQUIPMENT ON THE GROUND SURFACE WITHIN THE 

WETLAND OR WETLAND BUFFER IS DISCOURAGED. IF EQUIPMENT IS OPERATED ON THE GROUND 
SURFACE. IT SHALL HAVE A LOW GROUND PRESSURE, AND SHALL NOT RESULT IN RUDING OR 

OTHER GROUND DISTUR8ANCE 

4. PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL SUBMIT FOR REVIEW AND APPROVAL BY 

THE ENGINEER A PROPOSED SCHEDULE AND t-tARRATIVE OUTliNING THE PROPOSED SEQUENCING 
OF EVENTS AND THE PROPOSED METHODS FOR INSTALLATION OF THE SUPPORTS AND 

CONSTRUCTION OF THE BOARDWALK STRUCTURE 

~. PRIOR TO CONSTRUCTION. THE CONTRACTOR SHALL SUBrv.IT FOR REVIEW AND APPROVAL BY 

THE ENGINEER THE PROPOSED LOCATION OF ALL STAGING AND MATERIAL STORAGE AREAS. NO 
STAGiNG OR STORAGE SHALL OCCUR WITHIN THE WETLAND OR WETLAND BUFFER. PROPOSED 

STAGING AND MATERIAL STORAGE AREAS TO BE LOCATED ON PRIVATE PROPERTY SHAlL INCLUDE 

WRITTEN PERMISSION FROM THE LANDOWNER. 

00. AlL EQ\.:IPMENT SHALL BE CLEAN AND WELL MAINTAINED. FREE OF FUEL. HYDRAULIC. AND GEAR 

OIL LEAKS. AND OTHER POLLUTANTS 

6. TO PREVENT THE INTRODUCTION OF INVASIVE PLANT SPECIES FROM OFFSlTE. ALL EQUIPMENT 

(It.:GLUOING TRACKS BUCKETS, AUGERS, ETC). SHALL BE FREE OF SOIL AND VEGETATlml 

GRAPHIC SCALE 

BOARDWALK USE RESTRICTIONS 

1. THE FOOTPATH AriD BOARDWALK SHALL BE CLOSED FROM DUSK TO DAwtt 

2. THERE SHALL BE NO PARKING ON VARNEY ROAD OR WILDER ROAD 

PARKING IS AVAILABLE AROUND THE JERICHQCENTER GREEN. 

3. USE OF THE FOOTPATH BOARDWALK BY MOTORIZED VEHICLES IS 
PROHIBITED. 

4. ALL USERS SHALL STAY ON THE fOOTPATH AND BOARDWALK. 

5. AlL PETS SHALL BE LEASHED AND UNDER THE OWNERS CONTROL AT ALL 

TIMES. 

6. THE BOARDWALK HAS NOT BEEN DESIGNED FOR LOADS ASSOCIATED WITH 

WINTER MAINTEt-tANCE EQUIPMENT 

fOOTPATH & BOARDWALK RULES 

PATH~!-IDBOA'ICh'.Al~C!.OSEOm()l.ADU&<.TODA·81i 

PARj(NGISAVAllJ.lIlEATTHEJERIC'OCEH1tRG'l.:~N 

MDTORlZEDVHlnEUS£IS "ROCliffiEO 

STA.YQNTf£FCOTPATlimJ30;$OWAtK 

troHCRSESI))ISC~R!J,YAlK 

'liIJ.KS1~ESAC'l.OSS1HC5CAR[lWACK 

PtTSSHALl5ElOASHEOATALLTD-liS 

INSTALL ONE SIGN EACH AT END OF WILDER ROAD 
AND AT THE END OF VARNEY ROAD. MOUNT EACH 
SIGN ON FLANGED CHANNEL SIGN POST 

MATERIAL: VTRANS TYPE A SIGN 
FLAT SHEET ALUMltRlM WITH 
RETROREFlECTlVE SHEETING 

RESPECT WILDLIfE 

LEASH DOGS ~~o 

STAY ON BOARDWALK 

INSTALL SIGN AT 0+508'L T AND 6+108' LT 
ON 4"X4' PRESSURE TREATED WOOD POST 

"IATERIAL: VTRANS TYPE A SIGN 
FLAT SHEET ALUfo.'INUM WITH 
RETROREFLECTIVE SHEETING 

COLOR: BLACK LETTERS/SYMBOL ON 
WHITE BACKGROUND 

BOARDWALK RAILING & CHICANE NOTES: 
1 RAIUNG SHALL BE CONSTRUCTED ALONG THE BOARDWALK FROM STATION 1 .. 10 
TO STATION 4+50. (SEE FRAMING DETAILS AND SECTIONS) 

2. A TIMBER Cf'lCANE OR MULTIPLE SOLLARDS SHALL BE INSTALLED AT STATIONS 
1+10 AND STATION 4+50. THE CHICANES SHALL BE CONSTRUCTED TO ENCOURAGE 
BlCYCL!STS TO DISMOUNT ON THE BOARDWALK. AND TO DISCOURAGE ACCESS 
ONTO THE BOARDWALK BY MOTORBIKES. THE CHICANE DESIGN SHALL BE 
APPROVED BY THE TOWN PRIOR TO CONSTRUCTION. 

z o 
;:: 
U 
::::l cr: 
tii z 

ELEV~709.44 

TOWN OF JERICHO 
WILDER ROAD & 
VARNEY ROAD 

----. 

10 20 40 

HORIZONTAL: 1"=20' 

i i T i 
BLACK LETTERS ON 
WHITE BACKGROUND 8 r---~~----~--------------------------~~------L-------L-------~------~-------t~SJ~'tt-'-""-m-bc-"i SIZE: 

MOUNT: 3' TO BOTTOM OF SIGN 

( IN FIIl1l ) 
1 inch ... 1>0 ft. 

30' X 30- OVERALL 
1.5' HIGH LETTERING ("'IN.) 

MOUNT' 6' TO BOTTOM OF SIGN 
HEIGHT 

HEIGHT ~ PROPOSED BOARDWALK 
~ PROFILE & SPECIFICATIONS ID 

Lamoureux & Dickinson 
Consulting Engineers, Inc. 
14 Morse Drive, Essex, VT 05452 
802-878-4450 www.LDengineering.com 



STRUCTURAL NOTES: 

I. GENERAL DRAWING NOTES, 
1.1. THE STRUCTURAL DRAWINGS SHALL BE USED IN WUJNCTION ~lTH T~E SITE DRASoIINGS AND 

Sl'fCIFICATIOO5. 
1.2. CQ.ITRACT~ SAALL FIELD VERIFY ALL ELEVATIGWS, DIMENSIONS AND CONDtTl~ PRIOR TO 

C£M1ENCING >lOR!:. 
1.3. c:a4TRACTOR SHAL.L N1TIFY ~INEER Of AlL DlSCREPANCIE5 F~ REMEDIAL ACT~ IF 

NECESSARY PRIOR TO ctmlNUING HITIl >lOR!:. 

2. STABILITY AND TEMPOAARY SHORINGIBRACING 
2.1. TIlE HORK lIAS BEEN DESIGNED TO BE SELF SUPPOl1TING AND STABLE AFTER THE 

cctlSTROCTION lIAS BEEN cat1'LETED. 
2.2. TIlE STABILITY OF TIlE STRUCTIR£ PRIOR TO CCtlPLETION IS SOLELY TIlE RE5!'tl!6IIllLITY OF 

TIlE CONTRACTOR. 
2.3. THIS RfSP()4StBlUTl' EXTEND5 TO ALL ASPECTS Cf THE ctl6TRUCTION ACTIVITY INCLUDlt«1, 

BUT NOT LIMITED TO, .JC6SnE SAFETY, ERECTION METHOIl5, ERECTION SEOOENCE, TEMPOAARY 
BRACING AND SHORING, USE OF EOOIPMENT AND SlMILAR cctlSTROCTION PROCEDURES. REVIEH 
OF cctlSTROCTION BY THE ENGINEER IS FOR ~FORMANCE HITH TIlE ~ ASPfCTS ONLY, 
NOT TO REVIEW THE WlTRACTOR'S COOSTRUC.TIOO PROCEDURES. 

2.4. LAa OF C£M1ENT ON THE PART OF THE ENGINEER WITH REGARD TO cctlSTROCTION 
PROCEDURES IS NOT TO BE I~ERPRETED AS APPROVAL OF lOOSE PRtXEDURES. 

3, SAFETY AND PROTECTION 
3.1. ~TRACTOR 5l-IALL BE RESPt:»lSlBLE fOR INITIATING, MAINTAINING AND SUPERVISING ALL 

SAfETY PRECAUTI~ AND ~RAM5 IN CONNECTICt-l ~ITH THE ~. 
3,2, CONTRACTOR SHALL TAKE AlL NECESSARY PRECAtITlONS FOR TIlE SAFETY OF, AND SHALL 

PRa.iIDE THE NECESSARY PROTECTION TO PREVENT DAMAGE INJ.!RY OR LOSS TO ALL 
EMPLOYEES ON TIlE >lOR!: AND OTHER PERSONS >Il1O MAY BE AFFECTED TIlEREBY, AlL TIlE 
~IC AND ALL MATERIALS OR EQUIPM~T TO BE I~TED TWEREIN, I+IETHER IN STORAGE 
ON OR OFF, TIlE SlTE, AND OTHER PROPERTY AT TIlE SlTE OR ADJACENT T~ERETO, INCLUDING 
TREES, ~RUB5, LAhtt), I'W.KS, PAVB1M5, ROADWAYS, STRtK:TURES AND UTILITIES N1T 
DESIGNATED fOR REJ"OoIAL, RELOCATION OR REPlACEMENT IN THE CCtJRSE Of COOSTRUCTI~. 

3.3. ctmRACTOR SHALL CCtlPL Y HITIl ALL APPLICABLE STANDARDS (SPECIFICALLY INCLUDING ~, 
AND Ato!Y OTHER STATE ADOPTED 05I-IA PRIX1RAM), LAHS, ORDit-tANCES, RULES, REGUlATKJ6 
AND ORDERS OF ANY PUBLIC BODY HAVING ..llRISDlCTION FOR TIlE SAFETY OF PERSONS OR 
PROPERTY OR TO PROTECT THEM FRa1 D~E, ItUJRY OR. LOSS; AND 5HAl.L ERECT AND 
MAINTAIN ALL NECESSARY SAFEGUARDS FOR SUCH SAFETY AND PROTECTION, CONTRACTOR 
SHALL NOTIFY ~ERS OF ADJACENT PROPERTY AND tITlLITIES >.!lEN EXECUTION OF TIlE HORK 
MAY AFFECT -mEN. 

3.4, CONTRACTOR SHALL BE RE5POO5lBLE FOR AlL REPAIRS AND OT~ER COSTS ARISlNG FROM ANY 
DAMAGE AT TIlE SlTE OR ADJACENT THERETO, 

3.5. ~TRACTOR'S DUTIES AND RESPGISiBlLlTIES FOR nlE SAFELY AND PROTECTIGI OF THE ~ 
SHALL COOTINUE MIL SUOI TIME AS ALL THE WORK IS COttPLETED. 

CAST IN PLACE CONCRETE NOTES: 

PERFORM WORK IN ACCORDANCE ~rrn .Pel 301 STANDARDS AND R:ECOt1'1ENDED PRACTICES. 

2. MIX COCRETE It.! ~ANCE WITH ACI 3CM, DELIVER CONCRETE IN ACCClRDANCE WIn! ASTM 
C'l4, 

3. THE MIX DESIGN SHALL MEET THE REQUIR61ENTS Of ACI 31&, CHAPTER S. INCLUDE THE 
WATER-CEMENT RATIO, AIR carroo, SLUMP, ADMIXTl.JRES, AJ.lD nlE Pt..ANT TO BE USED. 

4. ~RETE MIXTURES SHALL ca6lST Of THE APPROPRIATE P~TI£)6 Of PORTLAND CEMENT, 
WATER, COARSE AND FINE AGGREGATE, AIR MRA'NI~ AGENT AND WATER REDUCING AGENT 
FOR THE INTENDED APPLICATION, 

S, PRa.iIDE CONCRETE TO TIlE FOLLDI<ING CRITERIA, 
S,1. CCtlPRESSIVE STRENGTIl AT l& DAYS, 
S,2, FOONDATION WALLS AND FOOTINGS - ~,OOO PSI 
5.3. 5l~: 2-04 INCHES BEFORE ADDITIGI Of WATER REDUCER, '-6 INCHES AfTER: THE 

ADDITION OF WATER REDIOCER, 
5A. MAXI,...,., HATER TO CEMENT RAn>- 05 

6, ADD AIR ENTRAINING AGENT TO NORMAL HEIGHT CONCRETE MIX, 

7, PLACE CONCRETE IN ACCORDANCE HIT~ ACI 301, ACI 316, AND ACI 3Q.I, 

e. ENSURE REINfORCB1ENT, INSERTS, EMBEDDED PARTS, Fa61ED EXPANSIGI AND CONTRACTION 
JOONTS, ARE NOT DISTURBED DURING CONCRETE PLACEMENT. 

q, IMMEDIATELY AFTER PLACEME~, PROTECT CONCRETE FROM PREMAT""'E ORYING, EXCESSIVELY 
HOT OR COLD TEMPERATURES, AND MEC..wIICAL INJURY, 

10. MAIt/TAIN CONCRETE Will-! MINIMAL t'OISTURE LOSS AT RELATIVELY CD6TAtfT TEMPERATURf 
FOR PERKlD NECESSARY FOR 1Il'000TION OF CEMENT AND HARDENING OF CONCRETE, 

CONCRETE REINFORCING NOTES: 

REI~ORCING STEEL, ASTM ""5, OIl KSI YIELD GRADE, DEFORMED BILLET STEEL BARS, 

2. TIE WIRE, MI~IMUM Ib GAGE ~EALED TYPE. 

3. MAINTAIN CCH:RETE COlER AROUND RflNF~ING AS FC'U.l).o6: 
ITEM COVERAGE 
HALLS (EXPOSED TO HEATIlER OR BACKFILL) I 112 I~ES 
FOOTINGS AND CONCRETE FORMED AGAI~T EARTIl 3 INCHES 

I. 

I-IELICAL PILE ANCI-IORS 

1.1. 

1.2. 
1.3. 

PERFORtWlCE REQUIREMENTS 
~ELlCAL FOONDATIOHS SHALL BE DESIGNED BY A PROFESSIONAL ENGINEER REGISTERED IN 
THE STATE Of VERI"VlT, STAMPED, AND SUBMITTED f~ APPROVAL. 
DESIGN LOADS ARE INDICATED ~ THE DR.AJ.oiINGS. 
SUBMIT T~E FOI.l.OI<ING HELiCAl PILE FOOIDATION DESIGN lJOCLt1ENTATION, 

1.3.1, 
1.3.1.1. 

A HELICAL PILE HARDHARE 5CilEOOLE SHOI<ING, 
PRODUCT DESIGNATIONS FOR. HELIX AND EXTfN5IOO SfCTIC)6 AND ALL ~ILL.AR'( 
PRODIOCTS TO BE SUPPLIED AT EAC~ FOONDATION, 

lA, 

1.5. 

1.6, 

1.3.1.2. 
1.3.1.3, 

1.3.1.4. 

1.3.1.5. 
1.3H,. 
1.3.1.7. 

FOONDATION DESIGN LOADS, 
PUBliSHED MINIMUM ULTIMATE ME~ICAL STRENGTHS FOR. Tf.lE PILE A5SEtBLIES, 
INCLUDING LOAD TRANSFER DEVICES, 
CALCULATED UL. TIMATE CAPACITIES ex PILES FOR. ALL TYPES Of SPECIFIED DESIGN 
LOAD (TENSION, C01PRE55ION, ETC,) , 
MINItU'1 EFfECTIVE T~ RfSIST.tJ«:E CRITERIA. 
MAXII'1JI1 ALLOHABLE I~TALLATION TORGIUE RATING FOR TIlE PILE, 
MINIMUM El"I3EDMENT LENGTHS AND INCLINATIC»lS, AND 5UCi-l OTHER 5lTE SPECIFIC 
EMBEDMENT DEPT~ REOOIREMENTS AS MAY BE APPROPRIATE FOR TIlE SlTE SDlL 
PROFILE, (LIMITED PROBES INDICATE 2 TO 3 FT OF MOCK evER GRANULAR SDlLS) 

PROPOSED PRODOCTION QUALITY CONTROL PLAN, INCLUDING METHOD AND EOOIPMENT TO BE 
USED TO MEASURE T~ RfSISTAtt:E DURING IN5TALLAT~. 
PROCEDURES AND ACCEPTANCE CRITERIA FOR ANY PROPOSED PfRFORMANCE ANDIOR PROOF 
TESTING, 
CERTIFICATION BY TIlE PILE FOONDATION DESIGNER THAT TIlE SELECTED PILES CAN BE 
INSTALLED WITH ORDIt4ARY SKILL TO AOIIEVE THE REOOIREMENTS Of TI-lE PL.AN5 AND THIS 
Sl'fCIFICATION, 

2. USE EQJIPMOO THAT HILL MINIMIZE ENVIRCN1ENTAL IMPACT ()j SITE. 
2.1. PRIOR TO INSTAlLATlQII, EN5URf All UNDERGRCUiD SERVICES I4AVE BEf),I LOCATED, 

MARKED AND IDENTIFIED BY TIlE PROPER AUTHORITIES, 

3. INSTALLAT~ MUST BE PERFORMED BY A TRAINED AND/~ CERTIFIED ccmRACT~ ~ DEALER 
OF ~ELICAL PIER MANUFACTURER, 

.4. USING HYDRAuLIC DRill HEAD, INSTALL HElICAL SCRB-HN PILES TO DEPTHS, TORQUES AND 
POSlTIOO5 AS INDICATED ON DRAWINGS OR SPECIFICATIOHS. 

5, PRa.iIDE TORQUE MONITORING DEVICE AS PART OF T~E I~TAlLATION UNIT OR AS A SEPARATE 
IN-LINE DEVICE CAPABLE OF RECORDING TORGIUE OR LINE PRESSURE, CAliBRATED TORQUE 
MONITORING DATA SHOULD BE MADE AVAILABLE FOR REVIEH BY TIlE ENGINEER, TORQUE 5HOU.D 
BE MONIT~ED DURING THE ENTIRE INSTAlLAT~. 

, . All SCREW-IN PILES SIoWLD HAVE IDalTIFICATIOO, FINI~ TORQJE, FINI~ DEPTH AND PILE 
DESCRIPTION RECORDED ON AN I~TAlLATION SUMMARY PAGE, 

7. TORQJE HEAD 5HClILD BE USED THAT Hill PRCNIDE I1JR:E TORQJE THAN THE MINItU1 
REOOIRED BY TIlE PROJECT ENGINEER, 

8. COONECT MANUFACTURER'S APPROVED ADAPTERS TO THE INSTALLATI()4 UNIT. PIN PIERS At-JD 
EXTEN5ION5 TO TIlE ADAPTER IN A SAFE AND CONTROLLED MANNER, U51NG THO PI~, INSTALL 
SCREW-IN PILES IN A SMCOTH AND CONTltlJOOS MANNER, RATE Of ADVANCE S TO 20 RPM. TIlE 
RATE OF ADVANCE SHOULD MATCH TIlE PITCH ON TIlE PILE, APPLY SUFFICIENT IXJIoHoIARD 
PRESSURE TO AID IN TIlE ADVANCEMENT OF T~E PILE INTO TIlE GROUND, 

q. P05IT~ SCREW-IN PILE AS INDICATED 00 DRAWINGS. PlACE ~ TIP ON PltfoIED lOCATION. 
ESTABLI~ -mE PROPER ANGULAR AlIGNMENT AT START OF I~TALLATION , IF SDlL ~DlTIOHS 
APPEAR DIFFICULT (GRAVELLY, ROCKY, COBBLED OR VERY ~ARD), PROVIDE OFFSET MARKS FOR 
PILE POSITION REFERENCES, 

10, USE THO HIGH STRENGTH BOLTS HITIl NUTS PER ClM'lER CONNECTION, 

II, IF OBSTROCTIOHS PRESENT A PROBLEM, TIlE OBSTROCTION MUST BE REI"O.IED OR TIlE PILE 
RELOCATED, ms RELOCATION MAY EFFECT THE RELOCATION OF OT~ER PILES, SHOULD BE 
REVIEHED BY PROJECT ENGINEER, 

12, MINI""'" Et'eEDMENT DEPTH IS TYPICALLY cctlSlDERED 5 TIMES T~E DiAMETER OF T~E 
UPPERMOST HELIX OR TO THE MAXI,...,., ANTICIPATED FROST PENETRATION DEPTH (5 FEET), 

13, DEPTH AND TORQUE TOLERANCES, SCREW-IN PILES THAT ~ MAXI,...,., TORQUE RATING 
BEFORE REACHING MINltIJM INDICATED DEPTH SHALL BE SUBJECT TO TIlE FOLLOI<ING, 

IH TERMINATE AT DEPT~ OBTAINED HITH HRInEN APPRa.iAl OF ENGINEER, 

13.2. REPlACE SCREW-IN PILE Hlnl SMAlLER AND/~ FEWER HELIX PILE, INSTALLED BEYOOO THE 
TERMINATION DEPT~ OF THE ORIGI~ SCREH-IN PILE, 

BASIS OF DESIGN: 

DESIGN CODES 
1,1. IBe (I~ERNATIONAL BUILDiNG CODE) ~ 
1,2, ASCE 7 (MINI,...,., DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES) 

2. ~ DEAD LOADS, 
2.1, SELF HEIGHT OF FRAMING SYSTEM - 20 ",r (N'f'f/DX) 

3, ~ LIVE LOADS 
3.1, BOARDWALK LIVE LOAD - !Xl ",r (re.- T""" of Jerkho) 

~ , ~ SNOH LOAD - so ",r 
5, ~ HIND LOAD 

Sol. ~ITUOINAL - 12 ~f 
5.2. TRANSVERSE - so psf 

6. FOONDATION BEARING CAPACITY - PfRFORMANCE SPECIFIED ~ELICAl PILE ANCIIORS (~,o;oo La 
CAPACITY REQUIRED) 

STRUCTURAL CARPENTRY NOTES: 

STRUCTURAL LInlER GRADES 
1.1.1. BOARDHAlK FRAMI~, DECKING PL.ANKS, BEAM5, STRINGERS, RAILINGS, AND POSTS: 

1.1.1.1. PRESERVATIVE PRESSURE TREATED LUt'8ER, SCUTHERN PINE NO. 2 OR: BETTER. 
1,1.1,2, >.!lERE FRAMING MEt'eERS MUST BE CtIT OORING ERECTION OR FABRICATION, FIELD 

APPlY PRfSfRVATIVE TO ca1P\..Y HIT~ Al-IPA 114. 

2. ALL LIGHT GAGE METAL cc::NIECTORS SHAW. BE AS f"WlIFACTURED BY SlM~ STROOG-TIE OR: 
APPROVED EOOIVAlENT, METAL CONNECTORS SHALL BE GAlVANIZED, COATED OR STAINLESS 
STEEL INTENDED TO BE USED IN C<lIl.UiCTION HIT~ PRESERVATIVE TREATED LUMBER, I~TALL 
CONNECTORS IN STRICT ACCORDANCE HITIl MANUFACT""'ER'S HRITIEN DIRECTIONS. 

3. ALL BOlTS SI-lAll BE ASTM A-307, GALVANIZED. Ba.TS SAALL BE FULLY SNUG TIGITENED, 
BUT 00 NOT CRUSH I'IOOD MEMBERS, ALL BOLT fUES SHALL BE "16' LARGER THAN BOLT 
DIAMETER UNLESS OT~ERHISE NOTED AND FinED HIT~ PROPER NUT AND I<A5IlERS EACH FACE, 

~ , HOT DIP GALVANIZE STEEL A55Et1lLIES AND FASTENERS AFTER FABRICATION IN ACCORDANCE 
wITH ASTM A-IS3. 

s. PLACE DECKING WITJ.I T~ ..kJINTS BETWEEN P\..ANK5 TO ALLOW FOR SEASCW.L ~INtcAGE. IF 
PLA""S ARE ~ FLAT GRAINED, PLACE PLA""S HITIl GROHTIl RINGS CONCAVE ~ TO 
AV01D fUDiNG HATER OOE TO CUPPING, 

, . PL..ACE t-k)RIZONT AL MEt'eERS, C~ SIDE UP. 

7, cctlSTROCT LOAD BEARING FRAMING AND CURB MEt'eERS FULL LENGT~ HITHOUT SPLICES, 

TOWN OF JERICHO These p4Ms WI! only be used for the ~ sha.wI betow 
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NOTE, RAILING NOT REOOIRED IN 
BUFFER, REFER TO SITE !'LAN 

3tl dio. BOllS, 
SPACED 6' APART 

~ CAP AND RAILS AS _ 

f--------------"-O' - - - ---"'<;:--1 

(2).\0 Ie 3' 
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PEDESTRIAi'J AND BICYCLE FACILITY PLANNING AND DESIGN rvIANUAL 

Short Curb Radii 

Short curb radii 1.5 m (5 ft) in length make it difficult for motorists to enter a 
path from a roadway. 

Bollards 

Bollards (barrier posts) may be used to limit vehicle traffic on paths. However, 
bollards can be a hazard, particularly under low light conditions to bicyclists who do 
not see or expect them. 

Space bollards at least 1.5 m (5 ft) apart to permit easy passage by bicyclists, 
bicycle trailers and wheelchair users. Where unauthorized motorized use such as 
ATV's and snowmobiles are a problem a minimum of 0.9 m (3 ft) separation is 
recommended. However, reduced bollard spacing should only be considered where 
a specific problem has been identified. On two-way facilities, a single bollard should 
be centered in the path. If more than a center bollard is needed, an odd number of 
posts should be used, with the outside bollards placed outside the edge of the paved 
area at the path edges. 

Bollards, when used, should also be set back from the intersection by 1.5 m - 3.0 
m (5-10 ft) behind the path stop bar and should include a Type II object marker on 
both sides for nighttime visibility. Where bollards are used on paved paths pave
ment markings around the bollards should be provided as shown in Figure 5-15. 

Chicanes 

Short curb radius \ 

======~ rr=========~ 

O Bollard 

f4-r----\>o 
tMin. 

1.5m(~ 
mlnlm~ 

1.5 m 
(5 ft) 

between 
bollards 

Figure 5-15. 
Bollards. 

Additional bollards for 
paths 3 m (10ft) wiele 
and greater 

·';;0 
Path center line stripe 

Bollards may be used to manage motor vehicle access. 

There is a type of barrier that is not recommended for use where a shared use 
path crosses a roadway. This barrier type includes chicanes or "bicycle mazes" that 
require bicyclists to dismount and negotiate the barrier one person at a time. Chi
canes can pose a hazard to path users for the following reasons: 

Like bollards they place a physical obstruction within the path of users. How
ever, the maze-like effect of a chicane can greatly increase the probability of a 
crash. 

A chicane creates an obstacle for path users crossing the street which increases 
the likelihood that platoons of path users may be trapped in the roadway and 
exposed to traffic longer than a traditional stop condition. 

To adequately accommodate the varying dimensions of path users including 
tandem bicycles, bicycles with trailers, wheelchair users, the visually impaired 
or equestrian users, the dimensions of the chicane may be such that the maze 
effect is lost, thus reducing its intended effect. 

Path users may divert away from the chicane and bypass it altogether. 
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PEDESTRIAN AND BICYCLE FACILITY PLANNING AND DESIGN MANUAL 

Chicanes limit authorized emergency and maintenance vehicle access to the 
path. 

For these reasons chicanes are not recommended for use where a shared use path 
crosses a roadway. Designers should design intersections using the concepts and 
guidance provided in section 5.3.8 and general transportation design principles. 
Designing intersections that look and function like traditional vehicle intersections 
supports road and path user expectations. Problems associated with at-grade path 
crossings often relate to motorists' expectations of entries onto the roadway. The 
best practice is to follow established principals of intersection design and provide 
signing, lighting, pavement markings and enforcement, if problems occur, to en
hance safety at path roadway intersections. 

5.3.10 Structures 
Structures such as bridges or underpasses can provide continuity along a shared 

use path. 

In most cases, the rail-to-ra\l clear bridge width should equal the approach width 
plus a shy distance of O. 6 m (2 ft) on each side of the bridge. In rare instances it may 
be appropriate to reduce the shy distance to 0.3 m (1 ft) on each side. However, this 
should only be done if all of the following criteria are met: 

Overall path use is expected to be low. 

Bicycle traffic is expected to be low, even on peak days and hours. 

To reduce the total footprint of the project. 

Where frequent stopping of path users on the structure is not anticipated. 

When adapting an existing structure. 

Approaches to the bridge provide adequate sight distance. 

Good horizontal and vertical alignment is provided. 

Carrying a clear area across a structure has two advantages. First, the clear width 
provides the minimum horizontal shy distance from the railing or the barrier, and 
second, it provides needed maneuvering space to avoid conflicts between path users 
who may have stopped on the structure. Therefore, in most cases the minimum 
structure width would be 3.6 m (12 ft) rail to rail. 

In establishing the design clearances of shared use path structures, plan for access 
by maintenance, patrol and emergency vehicles. Similarly, vertical clearance should 
be designed with such vehicles in mind. In any case, a minimum vertical clearance 
of 2.4 m (8 ft) is required for all structures. A vertical clearance of 3 m (10 ft) is 
preferred. Where snowmobile grooming equipment is anticipated, a 3 m (10 ft) 
clearance is desirable, as is a 3.6 m (12 ft) clearance for equestrian users. 

Bridges 

Bridges are among the most challenging design elements of shared use paths 
because each one is site specific. Safety is the primary concern in bridge design. 
Determine its design load (or structural capacity to support and withstand predict
able weights and forces during its projected life span) through engineering analysis. 

Many paths use prefabricated bridges, which are pre-engineered, constructed off
site, delivered to the site by the manufacturer for final assembly, and placed onto 
footings by a crane. Bridge design should accommodate light duty maintenance 
and emergency vehicles. The current practice for shared use path bridges is H10 
loading or a 10-ton load for a two-axle vehicle. 

An important element of the overall bridge design is its approach. For safety 
reasons, and because bridges tend to be a natural stopping point for path users, 
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EXECUTIVE SUMMARY 

A wildlife assessment was prepared for the Jericho Boardwalk Project in Jericho Center, Vermont to 
assess potential impacts of proposed development on wildlife species and natural resources in the project 
area. The wildlife assessment was requested by both the town of Jericho and the Jericho Boardwalk 
Committee who wanted updated information regarding the general wildlife value of the tract as it 
pertains to the construction of a pedestrian boardwalk. Vegetative habitat features as well as field 
observations of wildlife and wildlife sign in the form of tracks, scat, browse, and other was used to 
identify and characterize wildlife use on the property. 

The project area is entirely vegetated in cattails and sedge and is classified as a Class 2, palustrine 
emergent wetland. The project area is located entirely within the Town of Jericho's right of way (ROW) 
for a Class 4 Road. Beaver activity has flooded the existing roadbed and made it difficult for pedestrian 
traffic to access the travel corridor. A large deer wintering area is mapped within the general vicinity of 
the project area with the closest point approximately 300ft to the west. Vermont Fish and Wildlife 
Department (VT FWD) listed one species of special concern approximately 0.8mi north of the project 
area along Lee River Road, which was determined to be a mud puppy salamander found in 1972. The 
project area vicinity provides important habitat to whitetail deer, moose, black bear, beaver, river otter, 
waterfowl, great blue herons, raptors, neotropical migratory songbirds, amphibians, and numerous other 
wildlife species. Fieldwork confirmed the presence of whitetail deer, beaver, Canada geese, mallards, 
red fox, songbirds, and amphibians. 

Impacts associated with the proposed boardwalk development were analyzed. Future development 
occurring within the area would consist of a ;::::500ft long, and 6ft wide pressure treated wooden 
boardwalk driven into the wetland on steel helical piles or driven pipe & pad supports. Impacts to 
wildlife would primarily include the construction phase of the proposed boardwalk and following 
construction the increased opportunity for public-use. There is no evidence that the actual boardwalk 
structure would significantly impede wildlife movement for any animal except whitetail deer. However, 
the potential for increased use of the parcel by humans and their canine companions could significantly 
affect all wildlife use on the property, but this impact is immeasurable. 

The proposed development is designed to comply with Section 404 of the Clean Water Act and 
Vermont's Act 250 regulations. Viable alternative development sites that would reduce impacts to 
wildlife species and/or natural resources and comply fully with Town non-motorized access goals are 
absent. 
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WILDLIFE ASSESSMENT 

JERICHO BOARDWALK PROJECT, 

JERICHO, VERMONT 

INTRODUCTION 

Karina Dailey of Ecotone Environmental Research prepared a wildlife assessment (WA) for the 
proposed Jericho Center Boardwalk in Jericho, Vermont based on fieldwork performed in winter 2009 
and winter/spring 20 I o. Information provided in this W A was requested by the Town of Jericho and the 
Jericho Boardwalk Committee in order to assess the possible adverse effects of proposed future 
development on sensitive wildlife species, natural resources, and insure compliance with the Town's 
Natural Resource Recommendations in the Jericho Comprehensive Plan (CP). 

PROJECT LOCATION AND BACKGROUND 

Access to the property is gained by traveling west from Jericho Center onto Wilder Road for 
approximately Y4 mile to its terminus. The project area can be accessed on foot via an unimproved 
pedestrian path. 

The Town of Jericho seeks to construct a pedestrian boardwalk within their right of way (ROW) to 
connect Jericho Center to Varney Road and allow non-motorized recreational users increased access to 
the roadways that connect with Varney Road and the amenities of Jericho Center. The proposed Jericho 
Center boardwalk crossing is located across a Class 2 wetland that connects Varney Road to Wilder 
Road. The proposed crossing is situated along approximately 500ft of currently unmaintained Class 4 
road that is partially inundated, and is directly adjacent to an active beaver dam. A gravel roadbed does 
exist along the entire reach of this road, although it is quite apparent that the road has not been used for 
vehicular travel for quite some time and increased beaver occupancy in the area has made foot traffic 
across this travel corridor difficult. I made multiple site visits to the project area during 2009 and 20 I 0 
and information in this W A is based on that fieldwork, as well as on a review of relevant information 
and expert opinion regarding the ecological characteristics of the parcel. 

The project area is situated in a well-developed residential portion of Jericho where lots range from 112 
ac to 125ac parcels. Small residential lots «lac) border the eastern end of the project area, while larger 
single-family residences ranging from 3-125ac are located to the south, west, and north. The village of 
Jericho Center is approximately 500ft to the east. 



METHODS 

TOPOGRAPHY, GEOGRAPHY AND SOILS 

A preliminary site visit in December with Andrew Rowe, consulting engineer with Lamoureux and 
Dickinson, Seth Jenson, Jericho Town Planner, and members of the Jericho Boardwalk Committee 
provided me with a detailed explanation of the proposed boardwalk development. Data collection 
techniques included initial interpretation of the property using aerial photographs to characterize the 
physical geography, soils, wetlands, vegetation, and wildlife data within and around the project area. 
Spatial datasets were downloaded from Vermont Center for Geographic Information (VCGI) included 
US Geological Survey topographic (USGS) maps, US Department of Agriculture (USDA) Soil Survey 
Data, National Wetland Inventory (NWI) data, USFWS hydrologic flow, Vermont Fish and Wildlife 
Department (VT FWD) threatened and endangered species data, and deer wintering data (Figure 1). 

Based on USGS Topographic Map. 
Figure prepared by Karina Dailey, Ecotone Environmental Consulting. 
February 12,2010. 

o 365 73J 1,460 2,19) - - 2,920 
Feet 

Figure 1. USGS topographic map depicting project area vicinity, Jericho, Vermont. 

The area is east of Lake Champlain and west of the Mount Mansfield State Forest within the Lake 
Champlain biophysical region (Thompson & Sorenson 2000). The physiographic features of the entire 
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region have been largely influenced by the rich marine history of the region. From Vermont's origins 
along the continental shelf of the Iapetus Sea, the formation of Lake Vermont, the Champlain Sea, and 
today is Lake Champlain. This history is responsible for the deposition of sediments including 
limestone, dolomites and shales that provide the region with nutrient rich soils. The Taconic Orogeny, 
the Laurentide Ice Sheet, and the numerous watercourses in the region today provide the rolling 
topographic relief that characterizes the surrounding region. The project area is depressional with an 
elevation range of 670-700 ft. Soils within the project area consist of Lyman-Marlow rocky loams 
(LmB) and Stetson gravelly find sandy loam (StC) (Figure 2; Natural Resource Conservation Service, 
Chittenden County, 2010). 

Ba se d on GIS data dow/o ad from th e Natural Resources Conse rv ation Service , and data 
provided byAg ency of Natural Resources , Naip_2003. 
Figure prep ared by Karina Dailey. Ecotone Environmental Consulting. 
February 12, 20 10. 

o 335 670 1,340 2.010 2,600 
Fe81 

Figure 2. Soils associated with the project area, Jericho, Vermont. 

HYDROLOGY AND WETLANDS 

The only hydrologic feature in the project area is a large (;=::;22-acre) palustrine emergent wetland (PEM) 
(Dahl 1990). National Wetlands Inventory (NWI) mapping confirmed the presence of the palustrine 
emergent wetlands within the project area (Figure 3). This wetland provides surface water to the Lee 
River via a tributary that flows north joining Lee River approximately 1I4mi downstream. 
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Based on GIS data dowload from the US Fish and Wildlife Service National Wetlands Inventory, 
and data provided by Agency of Natural Resources, Naip_2003. 
Figure prepared by Karina Dailey, Ecolone Environmental Consulting. 
February 12, 2010. 

0_-=:185,"",==:37 .. 0 __ 740<======I.I_10 _ _ I'4fi •• t 

Figure 3. NWI mapping in the vicinity of the project area, Jericho, Vermont. 

Palustrine emergent wetlands are characterized by erect, rooted, herbaceous hydrophytic plants, 
excluding mosses and lichens. Vegetation is present for most of the growing season in most years and is 
usually dominated by perennial plants. Plant species that dominate emergent wetlands in this region 
include sedges, rushes, and various grasses. Palustrine emergent wetlands may exist in a variety of 
geomorphic settings and water regimes, both of which strongly influence plant species composition. 
Emergent vegetation within the project area was dominated by cattails (Typha spp.) and sedges (Carex 
spp.). 

Many studies have reported that wetland habitats are disproportionately more important for the 
maintenance of healthy wildlife populations than any other habitat (Engelhardt & Ritchie 2002). 
However, more than 50% of all wetlands in the lower 48 states have been destroyed over the past 200 
years (Dahl 1990). Emergent wetlands have been subject to widespread residential development and 
although these alterations do not necessarily affect large acreages on anyone watershed, the cumulative 
effect of small wetland habitat modifications is significant. Over the long-term, wetland disturbance and 
modification pose the single greatest threat to wetland resources in the region (Gibbs 2000, Bourne 
2006). 
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Natural processes associated with wetlands provide a variety of ecological benefits on local, regional, 
and global levels. Wetlands work as water purifiers because they are capable of catching and filtering 
water laden with suspended sediments, toxins, pollutants, and pathogens (Mitsch and Gosselink 1993). 
Fish and wildlife species depend on wetlands for food supply. Wetland plants are valuable as food 
sources, substrates for plant and animal growth, detritus sources, animal shelter, and sediment traps. 

The Clean Water Act was enacted by the federal government in an effort to protect the increasing threat 
facing wetlands and preserve the functions these ecosystems provide to society at large. The Act, affords 
protection to "Water's of the US including wetlands." and Section 404 of this act prohibits activities that 
convert wetlands to upland or open water environments, therefore prohibiting the discharge of fill 
material into wetlands. Depending on the purpose of the project and characteristics of the specific 
wetland, some discharge impacts may be allowed, but only after project evaluation and permit issuance 
by the Army Corps of Engineers (ACOE). 

The State of Vermont has taken their own regulatory measures to protect wetlands. In 1986, the 
Legislature adopted an act (10 V.S.A., Chapter 37, Section (a) (7-9)) mandating that the Water 
Resources Board adopt rules to identify and protect Vermont's significant wetlands. These rules, became 
effective in 1990, and were updated again in 2002. The determination of whether any specific wetland is 
"significant" is based on an evaluation of the extent that it serves one or more of the 10 functions listed 
in the act. Wetlands are grouped into three classes (Class 1, Class 2, and Class 3 wetlands), Class 1 and 
Class 2 wetlands are considered significant and are protected by the Vermont Wetland Rules. Violations 
of these rules are subject to enforcement under applicable Vermont law including, but not limited to, the 
provisions of 10 V.S.A. Sections 1272, 1274, and 1275 and 3 V.S.A. Sections 2822. Wetlands are 
recognized by three parameters: vegetation, soils, and hydrology and are delineated by the methodology 
described in the 1987 version of the Corps of Engineers Wetlands Delineation Manual (Environmental 
Laboratory 1987) (VT DEC 2003). 

VEGETATIVE COVERTYPES 

Fieldwork confirmed that the entire project area is a cattail marsh (Thompson & Sorenson 2000). 
Detailed vegetation and wildlife sign data was collected throughout the study area in order to obtain 
comprehensive information on plant species present, vegetative structure, disturbance regime, health, 
successional stage, and use of the covertype by wildlife species. 

The predominant natural community in the surrounding upland areas is a northern hardwood forest 
(Thompson & Sorenson 2000). Although sugar maple (Acer saccharum), beech (Fagus grandifolia), 
yellow birch (Betula alleghaniensis), and cherry (Prunus sera tina) dominate the overs tory white pine 
(Pinus strobus), red pine (Pinus resinasa), red spruce (Picea rubens), balsam fir (Abies balsamea), and 
red oak (Quercus rubra) were also intermixed along the wetland edge. Invasive species were found 
within the vicinity of the project area and include Japanese knotweed (Polygonum cuspidatum) , 
Japanese barberry (Berberis thunbergii), Japanese honeysuckle (Lonicera japonica), and reed 
canarygrass (Phalaris arundinacea). 

WILDLIFE ASSESSMENT 

Wildlife data was collected from over five site visits to the property from early December 2009-May 
2010. Observations of wildlife sign in the form of direct animal sightings, tracks, scat, browse, rubbings, 
scrapings, scent marking, and bedding areas were collected in an eff0l1 to characterize wildlife use in the 
vicinity. Field observations, combined with recognition of species critical to the region were considered 
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in developing a list of focal species to consider within the context of this project. Focal species included 
but were not limited to keystone species, area-sensitive carnivores, species with rapidly shifting ranges, 
and threatened and endangered species (Hass et aI, 2000). 

Vermont FWD was contacted regarding the presence of threatened and endangered species in the 
vicinity, deer wintering areas in the proposed project area and potential wildlife impact based on the 
proposed project (E. Marshall, personal communication, Feb 4th

, 2010). Geographic Information 
Systems (GIS) spatial data was requested from Vermont Reptile and Amphibian Atlas (VT RAA) and 
the Vermont Breeding Bird Atlas (VT BBA) in early December, 2010. Amphibian egg mast counts are 
scheduled to be performed this spring. 

Although the Town of Jericho has no regulations in their Comprehensive Plan regarding wildlife 
protection, the Jericho Conservation Commission is currently conducting a large habitat mapping project 
with consultant Jesse Mohr and community volunteers in an effort to map large tracts of wildlife habitat 
and associated road crossing areas. The hope is to utilize this data to make future development 
recommendaitons at the town level (Jericho Conservation Commission, personal communication 2010). 

RESULTS 

IMPACTS TO WILDLIFE 

Impact Definitions 
Impacts to wildlife were measured based on the following impact definitions (Biota 2007): 

Impact Measures - Four impact measures are examined for wildlife. These include habitat loss, 
mortality, habitat fragmentation, and human-caused disturbance. Habitat loss is defined as the direct loss 
of habitat associated with the implementation and perpetuation of all or part of a project. Mortality is the 
death(s) of individuals based on the implementation and perpetuation of all or part of the project. Habitat 
fragmentation is defined as the implementation and perpetuation of all or part of the project would result 
in the fragmentation of habitat. Human caused disturbance is defined as the implementation and 
perpetuation of all or part of the project that would result in the displacement of individual animals. 

Duration oflmpact - A short-term impact would have a duration less than or equal to 3 years and a long
term impact would have a duration greater than 3 years following implementation. 

Intensity of Impact - Thresholds are defined below (Table 1). 
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Table 1. Impact threshold definitions 

Measures Ne!!:li!!:ible Minor Moderate Major 
Habitat Loss A small number of Adverse impacts to Effects to Effects to individual 

individual animals individual animals individual animals animals and their 
Mortality and/or a small amount and/or their and their habitat habitat would be 

of their respective respective habitats would be readily obvious and would 
Habitat habitat may be would be more detectable, with have substantive 
Fragmentation adversely affected via numerous and consequences consequences on a 

direct or indirect detectable. occurring at a local regional population 
Human-caused impacts associated wit Populations would population level. level. Extensive 
Disturbance a given alternative. not be affected or the Mitigation mitigation measures 

Populations would not effects would be measures would would be needed to 
be affected or the below a measurable likely be needed to reduce any adverse 
effects would be belo\\ level of detection. reduce adverse effects and their 
a measurable level of Mitigation measures effects and would success would not be 
detection. Mitigation may be needed and likely be guaranteed. 
mea'lUres are not would be successful sJccessful. 
warranted. in reducing adverse 

effects. 

These impact definitions do not make conclusions regarding project occurrence, but seek to provide a 
measurable gauge of impact upon wildlife. 

The following is a list of species that are commonly known to use riparian communities such as the 
project area vicinity for a large portion of their livelihood. It is impOliant to understand that this is not a 
comprehensive list of all species using the propeliy, but a description of species that by their presence 
and/or abundance, demonstrate a distinctive aspect of the character of the landscape environment and 
are used as indicators of other species present. 

Whitetail Deer (Odocoileus virginian us) 
A large deer wintering area is mapped approximately 300ft to the north of the proposed development. 
Deer are known to regularly use the wetland within the project area during all seasons. Multiple deer 
tracks (doe and buck), scat, and browse signs were observed during every field visit. In particular, deer 
are using the beaver dam within the Town's ROW as an east-west travel corridor across the wetland 
(Figure 4). 
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February 12,2010. 
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Figure 4. Deer wintering area in the vicinity of the project area, Jericho, VT. 

Impacts to whitetail deer resulting from the proposed development are expected to be adverse, moderate, 
and short-term. Although the project area in not within the VT FWD designated deer wintering area it is 
nearby and deer are expected to use the wetland as a watering source and travel corridor. Whitetail deer 
may be displaced if construction occurs during the spring and autumn months when deer are moving to 
and from wintering areas, but this impact is expected to be temporary. Deer are expected to adapt to the 
proposed development as long as human use by pedestrians are in accordance with management 
recommendations provided at the end of this assessment. 

Moose (Alces alces) 
Both upland and wetland communities in the vicinity of the project area is believed to provide important 
habitat for moose and moose use in the area could be anytime ofthe year. The project area provides food 
and thermal cover for this species. However, no moose were observed during winter site visits. Impacts 
to moose are expected to be adverse, negligible, and short-term. 

Black Bear (Ursus americanus) 
This carnivore requires a large home range relative to its size, and is one of many large carnivore species 
susceptible to species decline from human development due to low population densities, low 
reproductive rates, and the necessary availability of large habitat blocks for food (Hass et ai, 2000). 
Bears depend on wetland edge habitat in early spring to feed on wetland grasses and sedges, while still 
utilizing the forest edge for concealment and safety from human and or wildlife disturbance (S. Morse, 
personal communication, 2010). Impacts to black bear are expected to be adverse, negligible, and short
term. 
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Beaver (Castor Canadensis) 
This keystone species resides within the project area and its presence is considered "keystone" because 
its presence has a disproportionate effect, relative to its abundance, on its community. Field visits to the 
project area confirmed that beavers have occupied the project area for many years and beaver lodges, 
dams, tracks, cuttings, trails, feed beds, and scent mounts were found within the vicinity of the proposed 
development. The beaver population faces substantial threats from humans who see their engineering 
activities (i.e. harvesting of trees and flooding of waterways) as an interference to proposed human 
intentions for the same land. Impacts to beaver are expected to be adverse, moderate, and long-term. 

River Otter (Lutra Canadensis) 
River otters exploit a wide range of aquatic environments but rely almost entirely upon fish and other 
aquatic organisms as prey. Riparian vegetation adjacent to lakes, streams, rivers, and other connected 
wetlands is a key component of otter habitat. The presence of otters and beaver in riparian communities 
indicate that these communities area healthy. The creation of ponds, lodges, and tree cuttings by beavers 
are all attractive habitat components to river otters. Fallen or partly submerged trees and logjams provide 
shelter and foraging areas for both the river otter and its fish prey, while tree root cavities, shrub 
thickets, and tall grass provide cover, temporary resting sites, and dens. No otters or sign (scent mounds, 
dens, or slide paths) were observed during site visits but their presence is suspected. Impacts to river 
otter are expected to be adverse, moderate, and long-term. 

Waterfowl (Anatidae) 
Ducks and geese depend on aquatic habitats for foraging, food, breeding, and shelter. These birds 
depend on a variety of wetland food sources for nourishment including wetland grasses, aquatic plants, 
fish, amphibians, and insects. Breeding once a year in spring or early summer, many of these birds 
typically build their nests on islands or extensive stands of emergent vegetation. The same nest is often 
used repeatedly by a swan pair unless disturbance or other factors cause abandonment. These mainly 
monogamous birds rely on both parents to raise their young successfully. Canada geese (Branta 
canadensis), and a variety of ducks were observed during December site visits to the project area. 
Impacts to waterfowl are expected to be adverse, moderate, and long-term. 

Great Blue Heron (Ardea Herodias) 
Great blue herons are commonly found in wetland and open water communities. Their preferred diet is 
fish, but they will also feed on rodents, aquatic invertebrates, and frogs. Although densities of these 
birds in the vicinity of the property are unknown, individuals are common within the project area and are 
expected to use the wetland frequently. No great blue heron rookeries are present within the project area 
and no great blue herons were observed during winter site visits. Impacts to great blue heron are 
expected to be adverse, moderate, and long-term. 

Raptors 
Guilds of shrub-grassland, water-dependent, and forest raptor species are expected to hunt on or in the 
vicinity of the parcel. Although no raptor nest were found within a Y4 mile vicinity of the project area, 
various snags (standing dead trees) are scattered throughout the vicinity of the project area and these 
trees provide excellent nesting and foraging opportunities for raptors. Impacts to raptors resulting from 
the proposed development are expected to be adverse, negligible, and shot1-term. 

Neotropical Migratory Birds 
Migratory birds include raptors, passerines, and shorebirds that breed in Not1h America but migrate to 
Mexico, and Central and South America for the winter. Migration periods for these birds can occur from 
May through early October. Nesting is typically initiated from May-June and potential nesting habitat 
includes grasslands, shrub lands, and deciduous stands. Deciduous forest communities have been found 
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to have higher avian species abundance and richness than most other vegetative communities in the 
eastern U.S. (DeGraaf et al. 1998). Riparian and wetland areas often serve as migration corridors for 
neotropical migratory birds and conserving these areas is believed to be essential to maintaining healthy 
population structures of birds in this region. The emergent wetland within the project area represents 
high quality migratory bird nesting and foraging habitat and a variety of neotropical bird species are 
known to be present. Standing dead trees located on the property provide excellent nesting and foraging 
opportunities. 

The impacts of proposed development to migratory birds are expected to be adverse, minor, and long
term; the proposed boardwalk will bisect a large emergent wetland, which represents high quality 
neotropical migratory bird habitat. A recent study found that bird abundance and species diversity tends 
to decline with increases in residential development and that this decrease is proportional to 
development density (Smith and Wachob 2003). 

Amphibians 
The wetlands, and open water habitat in the project area insures that amphibians are present. Amphibian 
species with the potential to use the project area include the eastern newt, spotted salamander, northern 
leopard frog, pickerel frog, green frog, spring peeper, gray treefrog, American bullfrog, painted turtle, 
and snapping turtle (VT RAA). 

The project area is not suitable for many salamander species due to the year round inundation of this 
site. Many salamander species including Jefferson salamanders, blue-spotted salamanders, spotted 
salamanders, and wood frogs choose vernal pool breeding sites that are only temporarily flooded and 
therefore fishless. Other species such as the northern dusky salamander, northern two-lined salamander, 
spring salamander, and the mudpuppy prefer to nest in/or adjacent to running water, in rocky streams. 
Impacts to amphibians resulting from the proposed development are expected to be adverse, negligible, 
and short-term. Late-April site visits confirmed the presence of spring peepers, and spring peeper 
breeding habitat. It is recommended that construction activities for the proposed boardwalk take place in 
mid-summer after amphibian eggs have hatched to avoid damage to egg masses. Furthermore, coarse 
woody debris should be left on the ground to provide and protect amphibian habitat. 

THREATENED AND ENDANGERED SPECIES 

Vermont FWD aerial mapping does not indicate the presence of any threatened or endangered species 
within the project area and no species were observed during December, January, February and April site 
visits. However, the potential for their occurrence is possible and should be considered. 

SPECIES OF SPECIAL CONCERN 

Although, no species of concern were observed on the property during site visits, the potential for their 
occurrence within the project area is possible. VT FWD did document one known occurrence of a 
mudpuppy salamander (Necturus maculosus) approximately 0.8mi north of the project area along Lee 
River Road in 1972. Contact with VT RAA confirmed this sighting along with four other sightings 
within less than l;4 mi from the project area. A pickerel frog (Rana palustris), northern leopard frog 
(Rana pipiens), and milk snake (Lampropeltis triangulum) were reported in 1996, and a smooth green 
snake (Opheodrys vernalis) was reported in 2002. 

Unlike most other salamanders, mudpuppies never lose their gills during maturation from larvae and 
spend their entire life underwater. Juvenile Mudpuppies have broad yellowish stripes, but adults are all 
brown with black blotches, and can grow up to l4in long. Their tail is laterally compressed (like a fish) 
and their snout is broad and squared. Mudpuppies prefer shallow lakes and streams that have slow 
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moving water and rocks to hide under, but have been found in deep water. Their diet consists of small 
fish and many invertebrates, including crayfish, snails, and worms. Mudpuppies mature at four to six 
years and can live to be more than twenty years old (VT RAA, 2010). 

The northern leopard frog and pickeral frog are both leopard frogs, that can be differentiated based on 
their spot patterns. The pickeral frog has distinctive rectangular spots while the northern leopard frog has 
circular spots, normally bordered by a lighter ring. These frogs normally inhabit permanent ponds, 
swamps, marshes and slow moving streams where aquatic vegetation is abundant. They eat a wide 
variety of animals including ants, beetles, flies, worms, and smaller frogs. These frogs breed in the 
spring (March-June), laying thousands of eggs in the water, where their tadpoles will complete 
development. Snakes, raccoons, and other frogs are among some of the species that prey on leopard 
frogs. Unlike some frogs, leopard frogs do not produce distasteful skin secretions and rely on speed to 
evade predation. 

The milk snake is a non-venomous species of king snake that may grow from 20 to 54 inches long. 
These snakes are known for their alternating color pattern with bands of red-black-yellow or white
black-red. These snakes are mainly nocturnal and terrestrial living under deadfall wood and leaves. 
Their diet primarily consists of rodents, but can include insects, worms, frogs, fish, and eggs. 

The smooth green snake or grass snake, like the milk snake, is a non-venomous snake, and is found 
mainly in moist meadows and clearings. They are almost entirely insectivorous eating mainly crickets, 
grasshoppers, and smooth caterpillars. 

SUMMARY AND CONCLUSIONS 

Based on information obtained from field visits, vegetative covertypes, spatial data, and conversations 
with VT FWD the land within the proposed project area provides high habitat value for a variety of 
wildlife species. This value is based on evidence of extensive wildlife use and a landscape that provides 
most or all of the critical daily needs of many species including access to food and water resources, 
secure thermal cover, and places for bedding, resting, or burrowing. This assessment confirms the 
importance of wetlands as food supply for fish and wildlife species. 

The open space that characterizes the wetland provides a necessary refuge to wildlife in an area where 
the majority of the surrounding property is subdivided, and Jericho Center is approximately 114 mile to 
the east. Since the beavers chose to occupy the site, relatively little human disturbance other than light 
recreation has occurred within the project area. My site visits in late December, January, and February 
confirmed that local community members use the surrounding upland property and open water to the 
north for dog walking, snowshoeing, cross-country skiing, ice-skating, and bird watching. 

Although human use of the project area is known to occur within the vicinity of the project area, the 
development of the proposed boardwalk is likely to increase future use. Walkers, bikers, skiers, and 
other humans using the boardwalk represent the greatest potential source of wildlife disturbance. The 
construction of the boardwalk across this wetland will ultimately put more humans in proximity to 
wildlife and may reduce the attractiveness of their habitat to an unquantifiable degree. The following is a 
summary table of potential wildlife impact types associated with the proposed development, these 
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impact thresholds do not make conclusions regarding project occurrence, but seek to provide a 
measurable gauge of impact on wildlife species. 

Table 2. Summary of impact types, thresholds, and durations conclusions associated with the proposed 
development of the Jericho Boardwalk Project, Jericho, Vermont. 

Proposed Development 

Impact Threshold 

Species Adverse Beneficial Duration 

Whitetail Deer Moderate None Short 

Moose Negligible None Short 

Black bear Negligible None Short 

Beaver Moderate None Long 

River Otter Moderate None Long 

Waterfowl Moderate None Long 

Great blue heron Moderate None Long 

Raptors Negligible None Short 

Neotropical birds Minor None Long 

Amphibians Negligible None Short 

Although no threatened or endangered species or species of special concern were included in the impact 
summary. The potential for their occurrence on the property and related impacts is possible and should 
be considered. 

It is important to realize that this wildlife assessment focuses predominately on wildlife impacts 
associated with the proposed boardwalk construction and that this information is not applicable to the 
larger town or surrounding areas and therefore, should only be considered as one accompanying 
component of information that characterizes this specific project. 

MANAGEMENT RECOMMENDATIONS 

The following recommendations are suggested to the Town of Jericho and the Jericho Boardwalk 
Committee to minimize both construction impacts and impacts associated with increased human use in 
the project area. These recommendations if implemented, would aid in protecting, preserving, and 
improving natural communities and wildlife associated with the project area. 

Pedestrian use of the boardwalk should be as limited as possible, and the boardwalk should be closed to 
pedestrian traffic from dusk to dawn. If necessary, signage should be posted at either end of the 
boardwalk to communicate boardwalk usage rules. Free-roaming, unrestrained domestic pets should be 
prohibited. Unrestrained pets can easily disrupt wildlife use on the property and must be controlled. 
Dogs will readily chase, harass, and even kill both small and large mammals, as well as birds. 
Intentionally feeding wildlife on the project area is not recommend and is opposed by VT FWD. 
Additionally, the use of any off-road vehicles such as all-terrain vehicles, and snowmobiles, should not 
be allowed. Enforcement of these regulations is very important so wildlife can adapt to predictable 
patterns of human use. 
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Standing dead trees and dead and down vegetation is encouraged to be left on the property wherever 
possible. These trees provide important habitat to a variety of smaller wildlife species and greatly 
diversifies a piece of land. Woodpeckers forage for insects in standing dead trees and create nesting 
cavities for themselves and numerous other bird species. Fallen, rotten plant material creates shelter used 
by many small mammals while simultaneously returning nutrients to the soil. 

All invasive plant species within the project area and Town ROW should be removed. Invasive species 
can have tremendous impacts on the ecosystems they invade, through competition for natural resources; 
invasives can alter the food web by decreasing biodiversity in a given area, and are even capable of 
affecting the chemical makeup of water. 

Future precautions should be taken to avoid the introduction of any non-native plants that might 
compete with or harm native species. The use of chemical herbicides and pesticides are discouraged 
except for controlling noxious terrestrial weeds. Application of state-approved herbicides should be 
done responsibly by persons appropriately licensed and trained. 

Construction activities for the proposed boardwalk should be discouraged during spring and early 
summer seasons. These seasons are particularly important to neighboring wildlife for birthing, feeding, 
and migration. Impacts associated with boardwalk construction would be minimized if construction 
were scheduled for mid to late summer. 
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Attachment 1: Photographic Documentation of the Wildlife Assessment for the Jericho Boardwalk 
Project, Photographs Taken by Karina Dailey, winter, 2009/2010 

Photo 1. Photograph depicts proposed boardwalk project vicinity, 
facing west toward Varney Road. 

Photo 2. Photograph depicts proposed boardwalk project vicinity, 
facing east toward Wilder Road. 

Photo 3. Photograph depicts beaver dam, and deer tracks within 
the proposed boardwalk project vicinity. 
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Attachment 2: Vermont Fish and Wildlife Department Correspondence E-mail 

Thanks, Karina. I don't have any problems with the location of the boardwalk. It would be located along 
an existing right-of-way so it should not be an additional significant impact. However, I would be 
concerned with invasive plants in the area. It would be advisable for the town to develop a long-term 
plan to control noxious weeds. Several of these species, including purple loosestrife and common reed, 
are especially troublesome and can quickly take over a wetland. The plan should have an assessment 
done of the existing invasive plant problems and include monitoring and planned periodic treatments 
(chemical, biological, and mechanical). The boardwalk and the people and dogs using it will likely 
become a constant source of invading plants into this wetland. 

Lastly, I would encourage the beavers' continued use of this wetland if possible. Water levels can be 
managed with a baffle or water leveler device to protect roads and private property. Beavers and their 
feeding and damming activities will diversify wetland habitat types and encourage more wildlife to use 
the area. 

Thank you for allowing me to comment. 

John Gobeille 

Wildlife Biologist 

Vermont Fish and Wildlife Department 

III West Street 

Essex Jet., VT 05452 

Phone: 802-879-5696 

E-mail: john.gobeille@state.vt.us 
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