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EXECUTIVE SUMMARY

This Homer Stone Berm Removal Report details the existing conditions and the evaluation of
design alternatives to mitigate flooding of the Homer Stone Brook between Homer Stone Road
and the brook’s railroad crossing.  DuBois & King, Inc. (D&K) has observed site conditions of
this brook reach, including approximately 1,000 feet upstream where high flows left the channel.
In addition to the design alternatives, this report discusses a “Do-Nothing” approach as well as
the consideration of property buyouts.  Some of the existing conditions and events that have led
to this report are listed below:

· Upstream flows leaving the brook channel, causing erosion and flood conditions for
residences along Homer Stone Road and Audy Road

· Migration of large boulders along the brook channel

· Bank erosion or destabilization resulting in woody debris falling into the brook channel

· Historical straightening of the brook, abandoning the original brook channel

· Inadequate hydraulic capacity at the railroad, causing lateral or back flow of higher flows
and creating erosion and failure along the railroad corridor

· Berming along the brook channel to contain higher flow events, which do not allow
access of the flows to the floodplain

D&K has considered several alternatives to mitigate flooding or allow flood waters to enter the
floodplain and return to the brook channel.  After a public meeting on December 18, 2018,
alternatives were selected for the final report.  The full list of alternatives considered follows:

· Modify the hydraulic capacity of the railroad bridge crossing, which includes returning the
hydraulic capacity to the 1979 FEMA study grades, vertically increasing the hydraulic
capacity and increasing the hydraulic capacity both horizontally and vertically;

· Remove berms along the brook to allow higher flows to enter the floodplain adjacent to
the brook;

· Construct flood chutes to convey flows that have left the channel so they return;

· Increase hydraulic capacity of the existing channel;

· Return some flows to the original brook channel and maintain the existing channel for
higher flow events;

· Raise Homer Stone Road; and

· Over-excavate along the brook channel, increasing the hydraulic capacity of the brook,
allowing higher flows to enter the floodplain and returning flows to the brook channel.
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SECTION 1

1.0 DESCRIPTION OF PROJECT
1.1  General

1.1.1 Introduction

The Rutland Natural Resources Conservation District (RNRCD) contracted DuBois & King, Inc.
(D&K) to evaluate a portion of the Homer Stone Brook in South Wallingford, Vermont.  This
section of the brook has undergone various levels of effort to help mitigate flood damage,
resulting in the installation of multiple berms that may or may not protect the intended areas.
D&K used hydraulic and hydrologic modeling to compared the existing conditions to several
alternatives along the brook, including the removal of one or more berms, returning this section
of the brook to its historical alignment and hydraulic capacity, and constructing flood chutes.

1.1.2  Purpose of Work

In previous flooding events, a portion of the railroad experienced significant erosion causing an
area of the railroad tracks to be unusable for rail transportation.  Additionally, homes in close
proximity to Homer Stone Brook have flooded during large storm events, such as Tropical Storm
Irene.  These home are at risk of flooding in the event of another large storm.

1.2  Description of Project

1.2.1 Location

The section of the brook considered for the evaluation was between Homer Stone Road and the
Vermont Railroad bridge, immediately north of residences on Audy Lane.

Latitude: 43.407578°
            Longitude: -72.989901°

From Rutland, travel south on Route 7 for approximately 14 miles. Turn right onto Hartboro
Road.  Then turn right onto Homer Stone Road. Approximately 0.5 miles south, Homer Stone
Brook passed under Homer Stone Road.

See Figure 1 – Locus Plan

1.3 Existing Conditions

1.3.1 Existing Conditions Plan

The conditions of this section of Homer Stone brook are shown in Figure 2 and include an
overview of the site and surrounding area.
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SECTION 2

2.0 CONSIDERED ALTERNATIVES

2.1 Do Nothing

Under this alternative, no action will be taken to mitigate flooding or erosion on Homer Stone
Brook. The Do Nothing alternative is specifically evaluated to determine baseline conditions and
assess the risks associated with the hazard zones.  The straightened and incised stream
channel will remain as is and no effort to manage bank erosion or mitigate flooding will be
undertaken.  There will be no improvements to the existing infrastructure, i.e., the State-owned
railroad bridge, the Town-owned bridge, or Homer Stone Road.

If no action is taken, flooding and erosion associated with Homer Stone Brook will continue
unmitigated.  Stream banks will continue to erode as the stream strives to reach equilibrium with
its high sediment load and the presence of two undersized bridges and an over-straightened
stream channel.  Deposition of sediment at the railroad bridge will continue to reduce capacity
under this structure, resulting in more frequent backwatering during floods and increasing the
potential for unpredictable channel avulsion.  There is high potential for the stream to change its
course, which may eventually result in reactivation of abandoned side channels, including the
previous stream channel and the flood chute created during Tropical Storm Irene in 2011.
Though this dynamic natural adjustment is normal for a stream in an alluvial fan setting, the
presence of adjacent houses and public infrastructure make this No Action alternative an
unsustainable option.

See Figure 1 in Appendix B for the approximate inundation extents for this Alternative.

2.2 Hydraulic Capacity of Railroad Bridge

Several alternatives can be used to modify the railroad bridge crossing, including raising the
bridge, excavating deeper than the FEMA FIS elevations, increasing the bridge span, and
utilizing horizontal drilling to install a culvert or other feature to convey flows during larger rainfall
events.  The end result will be dependent on discussions with VRS and VTRANS, an evaluation
of costs associated with each alternative, and other procedural issues, such as the length of
time the railroad would be closed to traffic.

In conversations with VRS, Shane Filskov indicated that raising the railroad approximately 3 feet
would require approximately 1,000 feet of runout.  This runout could affect additional crossings
such as Hartsboro Road.  Additionally, raising the railroad would require an evaluation of the
structural capability of the existing crossing.

The costs associated with exploring the railroad alternatives vary significantly and would be
based on design conversations with VRS and VTRANS.  The costs for each railroad option
were not included in the opinion of probably construction costs.  Work within the railroad right-
of-way will require a flagger ($75/hr) and the design of a new railroad bridge is approximately
10% of the construction costs.  We estimate the construction cost to be approximately
$250,000.00.

For this alternative, we have considered modifying the hydraulic capacity of the railroad bridge
by lowering the channel bottom at the railroad bridge to 627.0 feet and increasing the bridge
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span distance.  The area beneath the railroad bridge will be over-excavated, the channel will be
graded to the upstream and downstream reaches of the brook, and the bridge span will be
increased.  The grades (channel bottom and banks) along the channel will be designed to
convey design flows, including the slope along the brook alignment and channel lining.  The
design of the railroad bridge will be dependent on conversations with VRS and VTRANS.  The
design options may include raising the bridge, increasing the bridge span, performing horizontal
drilling to install a culvert, or a combination of options.

By lowering the channel bottom, the hydraulic capacity at the railroad bridge is increased.  The
H+H analysis calculates the 100-year flood elevation to be 637.6 feet, which does not overtop
the railroad tracks.  See the Rail Bridge Modification Section (Sheet 6 of 7) in Appendix A for
more information.

If the channel bottom is lowered beyond the FEMA FIS elevations, the bridge
support/foundation systems will need to be evaluated for structural and elemental (frost depth,
scouring, etc.) capabilities.

See Figure 2 in Appendix B for the approximate inundation extents for this alternative.

Our opinion of probable cost for this alternative is $589,600.00, which includes construction
costs, design costs, and permitting costs. See Appendix D for the breakdown of the opinion of
probable cost for this alternative.  This is the second most expensive alternative.  In comparison
to the existing condition inundation map (see Figure 1 in Appendix B), this alternative reduces
flooding along the southern portion of the railroad (see Figure 2 in Appendix B).  This alternative
has a minimal effect at reducing flooding surrounding the residential structures on Audy Lane,
as well as flooding along the northern portion of the railroad where damage has occurred
previously.

This alternative requires local and state permitting.  A local Flood Hazard Area Permit is to be
completed and approved by the Zoning Administrator.  Additionally, the state Vermont Stream
Alteration General Permit will be required.  Blank application forms for both permits are provided
in Appendix E.  Federal permitting for work to be completed within the floodplain is typically
associated with structures. We anticipate the work associated with the Flood Hazard Area
Permit application will satisfy any federal requirements.

2.3 Remove Berms, Reconnect Flows, and Widen Brook Channel

This alternative includes the removal of berms along the brook alignment, restoring the former
brook channel, constructing a flood chute to reconnect flood waters to the brook, and widening
the channel bottom along the brook channel where it is narrower than 15 feet.  The removal of
the berms along the brook alignment would allow higher flows to enter the floodplain area.  In
order to reduce the effects of the flood waters, higher flows will need to be slowed down,
allowed to leave the brook channel, and returned to the brook with reduced velocities.  The
configuration proposed in this alternative conveys flows through the former brook channel
during smaller rainfall events, allows flows during larger rainfall events to be conveyed in the
current brook channel, and routes flows from extreme rainfall events back to the brook channel
prior to the railroad bridge crossing.  To widen the channel, the channel will be over-excavated
and designed stone types will be placed to safely convey flows during each of the design rainfall
events.

See Brook, Flood Chute, & Road Section (Sheet 7 of 7) in Appendix A for more information.
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See Figure 3 in Appendix B for the approximate inundation extents for this alternative.

Our opinion of probable cost for this alternative is $442,100.00, which includes construction
costs, design costs, and permitting costs. See Appendix D for the breakdown of the opinion of
probable cost for this alternative.  This is the second least expensive alternative. In comparison
to the existing condition inundation map (see Figure 1 in Appendix B), this alternative reduces
flooding surrounding the residential structures on Audy Lane (see Figure 3 in Appendix B). By
reestablishing the former channel, the flood waters will be directed away from the residential
structures.  Additionally, the constructed flood chute will allow flood water to be directed back
into the stream channel and reduce the flooding along the northern portion of the railroad.

See Alternative 2.2 (Section 2.2) for local and state permitting requirements.  Prior to the
development of this alternative past the 30% design level, the project should acquire written
agreements with adjacent landowners for work to be completed on their property(s).

2.4 Raise Homer Stone Road

This alternative proposes to raise the road approximately 2 feet.  The pavement on the road will
be removed and the roadway would be over-excavated, where necessary.  Granular subbase
(fine and course graded) will be placed and the roadway will be paved.

See Brook, Flood Chute, & Road Section (Sheet 7 of 7) in Appendix A for more information.

Our opinion of probable cost for this alternative is $110,740.00, which includes construction
costs, design costs, and permitting costs. See Appendix D for the breakdown of the opinion of
probable cost for this alternative.  This is the least expensive alternative.  In comparison to the
existing condition inundation map (see Figure 1 in Appendix B) and Alternative 2.3 inundation
map (see Figure 3 in Appendix B), this alternative reduces flooding surrounding the residential
structures on Audy Lane (see Figure 4 in Appendix B).  The raised road restricts flood waters
from crossing the road and directs the water back into the stream channel at the Homer Stone
Road bridge.

See Figure 4 in Appendix B for the approximate inundation extents for this alternative.  The
work associated with this alternative should be considered routine maintenance, depending on
the limit of disturbance and the change in impervious area, if any.

Prior to the development of this alternative past the 30% design level, the project should acquire
written agreements with adjacent landowners for work to be completed on their property(s).

2.5 Remove Berms, Reconnect Flows, Widen Brook Channel, and Raise Road

This alternative includes the activities included in Alternatives 2.3 and 2.4.

See Brook, Flood Chute, & Road Section (Sheet 7 of 7) in Appendix A for more information.

See Figure 5 in Appendix B for the approximate inundation extents for this alternative.

See Alternative 2.2 (Section 2.2) for local permitting and state permitting requirements.
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Our opinion of probable cost for this alternative is $521,300.00, which includes construction
costs, design costs, and permitting costs. See Appendix D for the breakdown of the opinion of
probable cost for this alternative.  This alternative has the median probable cost.  In comparison
to the existing condition inundation map (see Figure 1 in Appendix B) and the other considered
alternatives (see Figures 2-4 in Appendix B), this alternative significantly reduces the flooding
surrounding the residential structures on Audy Lane (see Figure 5 in Appendix B). The flood
water upstream of Homer Stone Road bridge will be restricted from flowing over the road to
Audy Lane and will be directed back into the stream channel at Homer Stone Road bridge.  The
flood water downstream of the Homer Stone Road will be directed into the reestablished former
channel and constructed flood chute.

Prior to the development of this alternative past the 30% design level, the project should acquire
written agreements with adjacent landowners for work to be completed on their property(s).

2.6 Property Buyouts

Under this alternative, some or all of the residential structures in the floodplain of Homer Stone
Brook would be acquired by the Town of Wallingford and the parcels converted into open space.
According to the modeling performed for this report (see Appendix B – Figure 1), there are a
total of seven residential structures in the floodplain of Homer Stone Brook.  These structures
have a total value, according to the 2018 Wallingford grand list, of $853,200.  Given the model
results, the risk to life and property from flooding is higher than what is conveyed by the existing
mapped FEMA Special Flood Hazard Area (see Appendix C), which only includes two
residential structures. These structures have a total value of $254,700 according to the 2018
Wallingford grand list.

Removing residential infrastructure from the hazard area could reduce or eliminate the risk to
life and private property.  Additionally, by reducing the need to actively manage the channel to
protect homes, Homer Stone Brook could begin to naturally adjust in order to achieve
equilibrium and reduce erosion.  However, some channel management activities may still be
necessary to protect Homer Stone Road, the rail bridge, and any structures that are not
removed.

Since 1993, FEMA’s hazard Mitigation Grant Program has funded the acquisition of over 37,000
flood-damaged properties.  The program is voluntary and no homeowner is required to sell their
property and move because their home is located in an area subject to repetitive flooding.
Since 2011, over 135 buyouts have occurred in Vermont.  Local governments usually oversee
these floodplain buyouts and ultimately take ownership of the site.  Once the properties are
purchased and removed, the land must be dedicated to open space, recreational, or wetland
management uses.  A property eligible for a buyout would be purchased at the fair market
value, determined by a certified appraiser and based on comparable homes.  Any debt
connected to the property must be paid off prior to the municipality receiving ownership.  Debts
on the property are paid off through the proceeds of the sale with the remainder of the proceeds
being paid to the property owner.

FEMA may contribute up to 75 percent of the cost of a buyout project.  FEMA funding may be
obtained through the Hazard Mitigation Grant Program, which provides funds after presidential
disasters are declared in an area, and through annual funds from the Pre-Disaster Mitigation
and Flood Mitigation Assistance Programs.  Additional federal funds may be obtained through
the Community Development Block Grant administered by the U.S. Department of Housing and
Urban Development.  The state and/or local government typically contribute the remaining non-
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federal share, although the homeowner may also be a source of funding.  The funding sources
for the remaining share may be valued in cash, in-kind services, or materials.  The town must
submit buyout applications on the homeowner’s behalf and a FEMA decision can take between
6-18 months, although more thorough applications may move more quickly.  For further
information on the process, requirements, and deadlines, contact the Vermont Emergency
Management (VEM) Hazard Mitigation Officer.  As of the publication of this document, Lauren
Oates (Lauren.oates@vermont .gov) is the VEM Hazard Mitigation Officer.

Our opinion of probable cost for this alternative is $938,520.00.  Our opinion of probable cost is
the total value, according to the 2018 Wallingford grand list, of the seven residential structures
in the floodplain of Homer Stone Brook, as well as, a 10% contingency. See Appendix D for the
breakdown of the opinion of probable cost.  This alternative is the most expensive and does not
mitigate flooding in the area.
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RAIL BRIDGE
MODIFICATION

SECTION

NOTES:

1. THIS ALTERNATIVE INCLUDES INCREASING THE BRIDGE SPAN AND
LOWERING THE CHANNEL BOTTOM TO 627.0' (BELOW FEMA FIS ELEVATION).
THE RAIL BRIDGE WILL NEED TO BE REDESIGNED FOR THE INCREASED SPAN
DISTANCE.

2. ADJUSTING THE CHANNEL BOTTOM WILL REQUIRE THE UPSTREAM AND
DOWNSTREAM CHANNEL BOTTOM TO BE ADJUSTED TO BLEND THE
CHANNEL ALIGNMENT SLOPE.
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BROOK, FLOOD
CHUTE, & ROAD

SECTION

NOTES:

1. ALTERNATIVE 2.3 INCLUDES RE-ESTABLISHING THE ORIGINAL STREAM
CHANNEL, USING THE CURRENT CHANNEL AS OVERFLOW, CONSTRUCTING
AN ADDITIONAL CHANNEL TO CONVEY LARGER STORM EVENTS BACK TO THE
BROOK, AND WIDENING THE MAIN CHANNEL BOTTOM.

2. ALTERNATIVE 2.4 ONLY INCLUDES RAISING HOMER STONE ROAD
APPROXIMATE 2'.

3. ALTERNATIVE 2.5 INCLUDES ACTIVITIES IN ALTERNATIVE 2.3 IN ADDITION TO
RAISING HOMER STONE ROAD APPROXIMATELY 2'.
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APPENDIX B:

H+H Model Analysis
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APPENDIX C:

FEMA Special Flood Hazard Area and
Flood Profiles for Homer Stone Brook









APPENDIX D:

Opinion of Probable Construction Costs



OPINION OF PROBABLE CONSTRUCTION COST Date: 30-Jan-19
Project: Homer Stone Brook Berm Removal
Engineer: DuBois & King, Inc.
Subject: Sheet: 1

Category
Sub-Category Item Description No. Units $/unit Total No. Units $/unit Total No. Units $/unit Total No. Units $/unit Total No. Units $/unit Total
Project Work Access Road LS 1 $5,000.00 $5,000.00 1.25 $5,000.00 $6,250.00 0.00 $5,000.00 $0.00 1.25 $5,000.00 $6,250.00 0 $5,000.00 $0.00

Control of Water/Sediment LS 1 $10,000.00 $10,000.00 2.00 $10,000.00 $20,000.00 1.00 $10,000.00 $10,000.00 2.00 $10,000.00 $20,000.00 0 $10,000.00 $0.00
Erosion Control and Restoration of Surfaces LS 1 $10,000.00 $10,000.00 1.00 $10,000.00 $10,000.00 1.00 $10,000.00 $10,000.00 1.00 $10,000.00 $10,000.00 0 $10,000.00 $0.00
Clearing and Grubbing LS 0.5 $2,000.00 $1,000.00 1.0 $2,000.00 $2,000.00 0.0 $2,000.00 $0.00 1 $2,000.00 $2,000.00 0 $2,000.00 $0.00
Common Excavation CY 311 $22.00 $6,842.00 1517 $22.00 $33,374.00 0 $22.00 $0.00 1517 $22.00 $33,374.00 0 $22.00 $0.00
Unclassified Channel Excavation CY 667 $27.50 $18,333.33 738 $27.50 $20,295.00 0 $27.50 $0.00 738 $27.50 $20,295.00 0 $27.50 $0.00
Grubbing Material CY 111 $65.00 $7,215.00 1175 $65.00 $76,382.22 0 $65.00 $0.00 1175 $65.00 $76,382.22 0 $65.00 $0.00
Bank Stabilization, Vegetation* SY 400 $45.00 $18,000.00 400 $45.00 $18,000.00 0 $45.00 $0.00 400 $45.00 $18,000.00 0 $45.00 $0.00
Bank Stabilization, Stone Fill - Type II CY 111 $58.00 $6,444.44 811 $58.00 $47,038.00 0 $58.00 $0.00 811 $58.00 $47,038.00 0 $58.00 $0.00
Bank Stabilization, Stone Fill - Type IV CY 111 $65.00 $7,222.22 811 $65.00 $52,715.00 0 $65.00 $0.00 811 $65.00 $52,715.00 0 $65.00 $0.00

Roadway Pavement Removal and Excavation SY 0 $9.00 $0.00 0 $9.00 $0.00 1100 $9.00 $9,900.00 1100 $9.00 $9,900.00 0 $9.00 $0.00
Road Granular Subbase, Fine Graded CY 0 $30.00 $0.00 0 $30.00 $0.00 182 $30.00 $5,460.00 182 $30.00 $5,460.00 0 $30.00 $0.00
Road Granular Subbase, Course Graded CY 0 $25.00 $0.00 0 $25.00 $0.00 364 $25.00 $9,100.00 364 $25.00 $9,100.00 0 $25.00 $0.00
Pavement, Machine Method TON 0 $110.00 $0.00 0 $110.00 $0.00 220 $110.00 $24,200.00 220 $110.00 $24,200.00 0 $110.00 $0.00
Pavement, Hand Method TON 0 $125.00 $0.00 0 $125.00 $0.00 20 $125.00 $2,500.00 20 $125.00 $2,500.00 0 $125.00 $0.00

Railroad See Narrative for Railroad Costs 1 $0.00 $0.00 0 $0.00 $0.00 0 $0.00 $0.00 0 $0.00 $0.00 0 $0.00 $0.00
Flagger HR 400 $75.00 $30,000.00 0 $75.00 $0.00 0 $75.00 $0.00 0 $75.00 $0.00 0 $75.00 $0.00
New Bridge Construction LS 1 $250,000.00 $250,000.00 0 $250,000.00 $0.00 0 $250,000.00 $0.00 0 $250,000.00 $0.00 0 $250,000.00 $0.00

Property Buyouts See Narrative for Explanation of Costs 0 $0.00 $0.00 0 $0.00 $0.00 0 $0.00 $0.00 0 $0.00 $0.00 1 $853,200.00 $853,200.00

Project Costs (total construction cost) $370,057.00 $286,054.22 $71,160.00 $337,214.22 $853,200.00

Mobilization/Demobilization (assumed 10% construction costs) LS 1 $37,005.70 $37,005.70 1 $28,605.42 $28,605.42 1 $7,116.00 $7,116.00 1 $33,721.42 $33,721.42 0 $85,320.00 $0.00

Contractor Markup  (assumed 20% construction costs) LS 1 $74,011.40 $74,011.40 1 $57,210.84 $57,210.84 1 $14,232.00 $14,232.00 1 $67,442.84 $67,442.84 0 $170,640.00 $0.00

Contingency  (assumed 20% construction costs) LS 1 $74,011.40 $74,011.40 1 $57,210.84 $57,210.84 1 $14,232.00 $14,232.00 1 $67,442.84 $67,442.84 0.5 $170,640.00 $85,320.00

Design Costs LS 1 $25,000.00 $25,000.00 1 $3,500.00 $3,500.00 1 $4,000.00 $4,000.00 1 $6,000.00 $6,000.00 0 $0.00 $0.00

Permitting Stream Alteration Permit LS 1 $3,000.00 $3,000.00 1 $3,000.00 $3,000.00 0 $3,000.00 $0.00 1 $3,000.00 $3,000.00 0 $3,000.00 $0.00
Wetland Permit** LS 1 $3,500.00 $3,500.00 1 $3,500.00 $3,500.00 0 $3,500.00 $0.00 1 $3,500.00 $3,500.00 0 $3,500.00 $0.00
Railroad Access Permit LS 1 $3,000.00 $3,000.00 1 $3,000.00 $3,000.00 0 $3,000.00 $0.00 1 $3,000.00 $3,000.00 0 $3,000.00 $0.00

Total Project Costs

Notes:
* Actual areas to be determined at time of bidding.  Areas/Volumes shown are for comparison purposes only.
** Vermont ANR Atlas shows a potential wetland boundary between the railroad bridge and the Otter Creek.

Please note that DuBois & King, Inc has no control over the cost of labor, material, and equipment, or over competitive bidding or market conditions within the State of Vermont.  Therefore we do not guarantee the accuracy of our project or construction cost estimates as compared to
actual contractor bids or the actual cost to the Client. This is understood to be an opinion of a probable budget.  If a more accurate budget is required, we recommend enlisting the services of a professional estimating agency.

 Unit Meas.
Restore, Widen, & Raise (Alt 2.5)

$589,585.50

Rail Bridge Modification (Alt 2.2)

$442,081.33 $521,321.33

Property Buyouts (Alt 2.6)

$938,520.00

Restore & Widen Channel (Alt 2.3) Raise Homer Stone Road (Alt 2.4)

$110,740.00


