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1. INTRODUCTION  

A. Purpose Proposals are requested providing architectural and/or engineering services to 
perform floodproofing and construction work for a residence built originally in 1950 to a 
new elevation approximately 8’ vertically in its current location.  The house rests within the 
fringe of the Ottauquechee River Special Flood Hazard Area (SFHA) limits.  

2. SCOPE OF WORK  

A. The Town is requesting bids for architectural/engineering services to perform a 
floodproofing design for an existing two-story house with an approximate footprint area of 
1,644 square feet.  The building is proposed to be elevated as a singular unit approximately 
8’ vertically in its present location, in addition to two (2) existing chimneys.  Improvements 
to the existing accessory building (barn/garage building) will not be a component of the bid 
proposal. 

The work includes designing a floodproof basement/crawlspace level for the existing home 
to be located upon, where preliminary due diligence contemplates automated flood gates 
designed to allow inundation-level flood waters to pass through this basement/crawlspace 
structure area during a given severe weather event.     

Detailed concept designs have been provided by the property owners for elevating the 
residence, utilizing the services of a professional house moving business and necessary 
subcontractor activities.  The overall eƯort contemplates elevating the existing dwelling 
temporarily, while constructing a new crawlspace foundation section.  Modern-day 
compliant floodproofing design elements are requested for this house at 1023 East 
Woodstock Road.   

In addition to providing a stamped architectural and/or civil engineering plan, the awarded 
Contractor will be required to hire the professional labor forces necessary to perform the 
house elevation work, including all related subcontractor activities outlined in the line-Item 
project cost breakdown provided in the bid package.   

The awarded Contractor will also serve as the Project Manager during the construction 
phase and oversee decision-making for these site activities and provide periodic site visits 
as deemed necessary for project delivery. 

It will be the discretion of the awarded Contractor to provide a final design that will meet 
the requirements established in the sub-recipient grant agreement overseen by Vermont 
Emergency Management - Swift Current Program.    

Understanding the work necessary to floodproof the dwelling requires professional 
floodproofing measures to be designed site-specific, the Town is requesting technical 



expertise that may include but not limited to disciplines specific to architects, civil 
engineers, structural engineers, or a combination thereof to design a plan based on 
hydrologic and hydraulic impacts necessary to protect this historic building along                    
VT Route 4, in Woodstock.   

The awarded Contractor will be tasked with employing a team of qualified construction 
contractors and trade professionals with expertise in house elevations, excavation/grading, 
foundation construction, house framing, material distribution, landscaping, 
electrical/plumbing, flooring, and erosion control disciplines necessary to complete the 
approved Contractor design.  Federal Davis-Bacon wage requirements will need to be met 
for the sub-contractor activities called upon throughout the construction phase.  

The Town of Woodstock will coordinate with the awarded Contractor on any related permits 
that would be required for the project, ensuring all applicable permits are in place prior to 
construction scheduling.   

Awarded Contractor will provide an approved flood elevation determination for the 
completed work, to be recorded by the Town of Woodstock Clerk’s OƯice.   

The Town of Woodstock serving as the sub-recipient of the grant funds from the state’s 
“Swift Current Grant Program” seeks a contractor that will ideally complete the design work 
by early summer (or sooner) to provide time for area contractors to complete the project by 
the end of the 2025 construction season.  The Town does not require this deadline as a 
requirement of this bid proposal submission, though would encourage this occupational 
performance request, if possible.     

The Scope of Work provided is based on the property owner’s due diligence eƯorts, which 
includes a cross-sectional concept design(s) for the proposed basement/crawlspace area.  
The concept also considers automated flood gates as part of the new proposed foundation 
section, allowing potential floodwaters to eƯectively pass through the crawlspace level of 
the dwelling during a severe weather event.   

The awarded Contractor will adhere to the requirements set by the State of Vermont for the 
“Federal Program Title – FY23 Flood Mitigation Assistance (FMA) Swift Current Program” 
under Project Agreement #02140-32004-007 in coordination with the Town of Woodstock 
serving as the grant Sub-Recipient.  The grant award for the total project cost is estimated 
at $288,71707 with a federal award amount of $216,537.80 awarded for the project and the 
remaining $72,179.27 will be paid for by Vermont Emergency Management.   

 



The Request for Bids does not require the bid submission to include a conceptual drawing; 
only a cost proposal on company letterhead seeking to entertain the design-build work 
accompanied by a detailed work/cost proposal and lump sum final quote amount 
provided.    

Separate attachments will include:  

 Vermont Standard Subrecipient Agreement 
 Attachment A – Scope of Work to be Performed  
 Attachment B – Payment Provisions  
 Attachment C – Standard State Provisions for Grants and Contracts,  
 Attachment D – Other Grant Agreement Provisions  
 Attachment E – Funding Source Special Conditions  
 Attachment F – Concept Drawings, Proposed Site Plan, Cross-Section Details, GIS 

Map, Parcel Map.  
 Attachment G – Hydras Engineering, PLLC - H&H Modeling Report (May 8, 2024) 

 

B. Design as Requested by the Property Owners, proposes to do the following:  

 Removal of the existing 4’ of exterior siding and sheathing and disposal of 
construction debris per FEMA requirements.    

 The existing structure will be raised to the engineer's determined height of BFE 671’ 
by a qualified house moving company with experience elevating residential 
structures for the addition of new foundations.  The project also necessitates 
elevating and properly connecting the two (2) existing chimneys and one fireplace 
for the primary residence as part of the work.   

 The old foundation will be filled in and compacted in lifts of 6” by a qualified 
contractor/subcontractor.  

 Project contemplates approximately 40” foundation pad of clean crushed ledge 
extending 3’ beyond the footprint of the house, which will be built up on the old 
foundation area.  

 The existing grade around the foundation pad will be partially raised and compacted 
in lifts of 6” by an excavator using trucked in material.  

 Construct a 5’ tall frost wall with a 1’ footer section to be poured on top of the 
foundation pad, with crawl space 5’ tall vertically (including flood venting or flood 
gates) starting at BFE elevation 666’ (3 feet above BFE) will be poured by a concrete 
contractor.  While the house is elevated, the new crawlspace area will include a new 
pressure treated sill plate installed around the perimeter of the structure, a carrying 



beam with two (2) vertical posts installed, a new floor system built, and a wall/sill 
connection around perimeter of elevated building structure.  

 Once the primary residence is lowered onto the new the new crawlspace 
foundation, a 4” perforated perimeter drain will be installed around the entire 
foundation structure to daylight towards the west, with backflow baƯles installed by 
the contractor/subcontractor.  

 Two stone retaining walls will be built to hold the remaining fill.  
 One wall is 26’ from the front of the house and runs approximately 100’ with each 

end tapering into the existing grade.  
 A second wall 60’ from house starting at 4’ in height near the existing barn 

foundation running east and tapering to 1’ tall for a total linear distance of 80’ by the 
contractor/subcontractor. 

 Remaining fill material will be added and compacted in separate 6” lifts and graded 
up to house to adjacent grade of BFE 669’ around entire foundation, and gravel 
compacted on the existing parking area. 

Interior and exterior finishing, including:  

 Install new electrical service panel in new first floor utility room, including hookup to 
exterior line. The service will be compliant with a total conditioned space area of 
approximately 4,500 square feet.   

 Installation of new boiler, water heater, pressure tank and accompanying plumbing 
lines and venting in new first floor utility closet. 

 Exterior siding and sheathing 4’ from ground level will be removed, windows and 
door casings will be removed to allow access for lifting beams.  Framing of new sill 
plates, new support beam with two vertical posts, and new floor system will be 
installed and connected around perimeter of building.  Disposal of demolition 
materials removed from the site for the project must follow FEMA guidelines.   

 Existing windows and doors will be re-installed in their existing openings once the 
house has been lowered.  

 Exterior clapboards will be replaced to match by the contractor/subcontractor.  
 The awarded Contractor will work closely with the Town of Woodstock staƯ serving 

as the grant sub-recipient responsible for documenting the project selection and 
construction management process.  The Municipal Manager, Eric DuƯy will manage 
the day-to-day activities, and grant coordination/documentation.  Technical 
assistance and project coordination will be provided by property owners Darren 
McCullough/ Kirsten Connor.    



 Prospective Contractors are invited to visit the property with the acknowledgement 
and permission of the property owners, prior to the proposed meeting date.  The 
Town is willing to meet on site at the request of the property owners.  

No Rise certification with addition of fill material provided by Hydras Engineer · Assistance 
with LOMR-F application provided by Hydras Engineer.   

D. Terms and conditions may be further defined in a formal contract.  

E. Awarded Contractor(s) will submit an all-inclusive, fixed price bid, including and related 
sub-contractor costs, if applicable.  

3. GENERAL INFORMATION FOR BIDDERS  

A. Right to Accept or Reject Proposals - The Town of Woodstock reserves the right to accept 
or reject any proposal, at their sole discretion, and to award a contract based solely on 
their determination of the best proposal considering all circumstances and conditions 
applicable to this project.  

B. Right to Cancel or Postpone the Project  

The Town reserves the right at its sole discretion to reject any and all proposals received 
without penalty and not to issue a contract as a result of this RFB.  

C. Right to Retain and/or Utilize Information Contained in Submitted Proposals.  

The Town reserves the right to retain all the proposals and to use any ideas in a proposal 
regardless of whether the proposal is selected.  

Submission of a proposal indicates acceptance by the firm of the conditions contained in 
this RFB unless clearly stated to the contrary and specifically noted in the proposal 
submitted and confirmed in the contract between the Town and the selected firm.  

4. PRICING  

A. Proposals will clearly state and explain all costs associated with the services to be 
provided as defined in Section 2, Scope of Work and Section 2(B) – the Design-Build as 
Requested by the Property Owners.  

The Town will not make advance, incremental or partial payments.  All work/deliveries must 
be satisfactorily completed before being invoiced.  

B. There is no expressed or implied obligation on the part of the Town to reimburse bidders 
for any expenses incurred in preparing or presenting proposals in response to this request.  

 



Town of Woodstock, VT Request for Bids (RFB) –  

5. SUBMISSION OF PROPOSALS  

A. Bids should be submitted electronically to the following email address: 
eduƯy@townofwoodstock.org.  Bids will also be accepted by mail or in person by the 
proposal submittal deadline of Monday, March 24, 2025, 1:00 PM EST.  

B. Respondents are required to provide a separate Bid Proposal Form on company 
letterhead to submit as part of the RFB proposal.  The Bid Proposal Form should include all 
the work outlined in the RFB, as submitted.  The total contract amount should be 
submitted as a lump sum amount, with a line-item cost breakdown.   

Any deviations from the RFB Scope of Work presented must be outlined by the contractor 
in detail as part of the bid submission, where it will be the Town of Woodstock’s discretion 
whether to consider the merits of the amendment proposed.     

The completed form and any attachments should be scanned to PDF format and sent as a 
single attachment to the email address provided.  Failure to use include a separate Bid 
Proposal Form on company letterhead as part of the bid proposal shall be deemed non-
responsive and shall invalidate any submittal.  Additional materials which clarify and/or 
supplement the response form may be attached to the Bid Proposal Form.  

C. All proposals must be submitted to the Town of Woodstock in care of the Municipal 
Manager with reference to “Design-Build Architectural/Engineering Services for the House 
Elevation Project at 1023 East Woodstock Road, Woodstock, VT 05091” in the email 
subject line, or on the envelope if submitted by mail or in-person.   

Any bid may be withdrawn in writing prior to the scheduled time for the opening of bids.  
Any bids received after the time and date specified shall not be considered.  Bidders shall 
bid to specifications and any exceptions must be noted.  A bidder submitting a bid thereby 
certifies that the bid is made in good faith without fraud, collusion, or connection of any 
kind with any other bidder for the same work, and that the bidder is competing solely on 
his/her behalf without connection with or obligation to any undisclosed person or firm.  

D. There will be a public opening of the bids received by the Town, and they will be reviewed 
by the Woodstock Selectboard during their scheduled meeting March 31, 2025.  

 

 

 



6. GENERAL PROVISIONS  

A.  

1) The Municipal Manager will serve as the single point of contact for this solicitation:       
Eric DuƯy, Municipal Manager at 31 The Green, Woodstock, VT 05091 Phone: 802-457-3456 
Email:  eduƯy@townofwoodstock.org 

2) Except as noted below, all communication between the bidder and the Town upon 
release of this RFB shall be with the Municipal Manager.  Any other communication will be 
considered unoƯicial and non-binding on the Town.  Bidders are to rely on written 
statements issued by the Municipal Manager.  

3) Should potential bidders wish to view the site with a town representative prior to bidding, 
please contact Municipal Manager, Eric DuƯy at 802-457-3456 before March 24, 2025 to 
coordinate a site visit with concurrence from the property owners.   

Town of Woodstock, VT Request for Bids – Design-Build Architectural/Engineering 
Professional Services for the House Elevation Project at 1023 East Woodstock Road, 
Woodstock, VT 05091. 

Any amendments or changes to the Request for Bids that occur subsequent to the 
issuance date will be posted on the Town of Woodstock website and the Vermont League of 
Cities and Towns Classified section.   

No Obligation to Contract: 

This RFB does not obligate the Town to contract for services specified herein. The Town 
reserves the right to reject all bids and to either withdraw from the RFB or reissue a revised 
RFB later.  

B. Commitment of Funds  

 The Town of Woodstock Selectboard is the only entity that may legally commit the 
Town to the expenditure of funds for a contract resulting from this RFB.  No costs 
chargeable to the proposed contract may be incurred before receipt of a fully and 
properly executed contract.  

C. Right to Extend Contracts  

 The Town reserves the right to extend a contract for ongoing services without 
reissuing a RFB.    

 



D. Insurance Requirements  

1) The Contractor will furnish the Town with a certificate(s) of insurance executed by a duly 
authorized representative of each insurer, showing compliance with the insurance 
requirements set forth below.  

2) The Contractor shall, at its own expense, obtain and keep in force insurance coverage 
during the full term of the contract. Upon the Town’s acceptance of the Contractor 
proposal, a Certificate of Insurance shall be provided to the Town by the Contractor or the 
Contractor insurance company before any work is performed. The Contractor policies shall 
name the “Town of Woodstock” as an additional insured.  

3) By submitting a bid, Bidder warrants and promises that it will comply with all State of 
Vermont and Federal requirements.   

The awarded Contractor shall indemnify the Town and its representatives against any 
claim, loss, damage, or liability arising from any such law or regulation related to any 
activity of Contractor, subcontractor, or its agents or employees.   

The awarded Contractor(s) shall be responsible for all damage to property, or injury to 
persons, arising out of any act or failure to act on the part of its agents or employees. They 
shall indemnify and hold harmless the Town from any and all demands, suits, or judgments 
arising in conjunction with or as a result of the Contractor’s performance of this contract.  

4) Liability Insurance -- Contractor shall maintain Commercial General Liability Insurance 
with a limit of not less than $1,000,000 per each occurrence and General Aggregate 
coverage of at least $2,000,000.  

The Contractor will, at all times during its service to the Town, comply with all applicable 
workers’ compensation, occupational disease, and occupational health and safety laws, 
statutes, and regulations to the full extent applicable.  

The Town will not be held responsible in any way for claims filed by the Contractor or their 
employees for services performed under the terms of this contract. Additionally, the 
Contractor is responsible for ensuring that any subcontractor(s) provide adequate 
insurance coverage for the activities arising out of subcontracts.  

5. EVALUATION AND CONTRACT AWARD  

A. Evaluation Procedure  

1) Proposals will be evaluated in accordance with the requirements stated in this request 
and the Town of Woodstock Procurement Policy.  



2) The Municipal Manager may contact the bidder for clarification of any portion of the 
bidder’s proposal.  

B. Evaluation and Selection Criteria  

The Town will consider the following criteria when evaluating and selecting proposals:  

● Price.  

● Clarity and completeness of the submitted proposal.  

● Bidder’s ability to perform within the specified time limits.  

● Bidder’s experience and reputation, including past performance for the Town of 
Woodstock.  

● Quality of the materials and services specified in the bid.  

● Bidder’s ability to meet other terms and conditions, including insurance and bond 
requirements, if any.  

● Bidder’s availability to provide future service, maintenance, and support.  

● Bidder’s financial stability.  

● Any other factors that the Town determines are relevant and appropriate in connection 
with a given project or service.  

C. Notification to Bidders  

The Municipal Manager or designee will notify the successful Contractor of the Town’s 
selection as soon as possible following the Selectboard’s acceptance of the bid and 
awarding of a contract.  

D. Start of Work  

Work will commence on a date and at a time mutually agreed to by the Town and the 
Contractor, following the execution of an approved and signed contract.  A separate Bid 
Proposal Form will be included on company letterhead acknowledging the Scope of Work 
presented and corresponding lump sum amount including all contractor and 
subcontractor work involved for the project to the Town of Woodstock, VT Request for Bids 
– Design-Build Architectural/Engineering Professional Services for the House Elevation 
Project at 1023 East Woodstock Road, Woodstock, VT 05091.   

 

 



 

1. BID PROPOSAL: Check here [  ] if supplementary documentation is attached.  
2. Bid Scope of Work as a Lump Sum:  
3. Work will include all related exterior and interior improvements as outlined in the 

detailed scope of work.  Any additions, omissions, related changes to the work must 
receive written approval by the Town of Woodstock, serving as the sub-recipient in 
the grant proposal.   

4. All prices above shall be valid for 30 days and for the duration of the contract period. 
All prices shall include all labor and material costs, and any discounts oƯered. All 
fuel surcharges, delivery charges and miscellaneous charges that are not part of the 
terms and conditions of this solicitation or contract will not be paid and only hold up 
payment if they are added to a submitted invoice.  
 
Company:____________________________________________________________________ 
 
Authorized Representative: __________________________________________________ 
 
Address:___________________________________________________________________ 
 
Phone:  ____________________________________________________________________   
 
Email:________________________________________________________________________  
 
Signature: ___________________________________________ Date: ___________________ 
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Introduction 
On July 9-10, 2023, heavy rains fell during a severe storm that resulted in 6 to 9 inches of 
rainfall throughout Vermont. Widespread flooding occurred across the state resulting in a 
Presidential declaration of a major disaster for the State of Vermont on July 14, 2023 
(FEMA-4720-DR-VT). In the town and village of Woodstock, many buildings and homes were 
damaged when the Ottauquechee River overtopped the banks and spilled into the 
floodplain. 

During this storm, the home located at 1023 East Woodstock Road was flooded, filling the 
crawl space and the first floor with water, mud and debris. This property was previously 
flooded to a more severe extent during Tropical Storm Irene in late August 2011. 

Currently the owners of the property wish to remove the home from the threat of future 
floods by raising the structure approximately 8 ft. This report presents the hydrologic and 
hydraulic analysis to support that effort. 

Background 
The house at 1023 East Woodstock Road (Route 4) is located on the north side of the road, 
approximately 1 mile east of the Village of Woodstock. (Latitude: 43.63674° , Longitude -
72.49448°). The structure is lower in elevation than the road and is situated in the fringe of 
the right floodplain of the Ottauquechee River on a 5-acre tract of land. Ground cover 
between the home and the river consists of open fields with areas of mature trees and 
dense vegetation along the bank of the river. See Figure 1. The current first floor threshold 
elevation is 663.03 ft, and the crawl space floor elevation is 655.34 ft. See photos in 
APPENDIX A. 

The river has been studied in detail by the Federal Emergency Management Agency (FEMA) 
National Flood Insurance Program (NFIP). The resulting Flood Insurance Rate Map (FIRM) 
shows the flood hazard zones along the Ottauquechee River. A part of the map is shown on 
the firmette in Figure 2. The base flood elevation (BFE) at the house is 663 ft. This is the 
estimated water surface elevation that would result from a discharge value that has a 1% 
chance of being met or exceeded in any year (1% AEP) also referred to as the 100-year 
storm.
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Figure 1. Location of home and parcel at 1023 E Woodstock Rd 

 

 

Location of home at 
1023 E Woodstock Rd
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Figure 2  FIRM at 1023 E Woodstock Rd, Ottauquechee River
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The FEMA NFIP hydrologic and hydraulic analyses for the Ottauquechee River was 
completed in August 2000 and incorporated into the Flood Insurance Study (FIS) and map 
on May 2, 2002.  

To protect the structure from any future flooding events, the homeowners plan to raise the 
home approximately 8 ft by placing fill around the home and physically raising the 
structure. The conceptual sketches of the design are included in APPENDIX B. The overall 
design is to raise the driveway approximately 2 ft, raise the front yard an additional 2 ft and 
slope up towards the house gaining another 2 ft along the perimeter of the home. This will 
allow for the elevation of the home a total of 8 ft as the first floor will be set 2 ft above the 
lowest adjacent final grade. 

Hydrologic Analysis 
The Ottauquechee River flows from the west towards the east, originating in the Coolidge 
Range of the Green Mountains. Killington Peak is the highest elevation in the watershed at 
4,229 ft. At the study location, the contributing drainage area is 186 square miles (Figure 3) 
and the average elevation is just over 660 ft. The river continues to flow east, eventually 
reaching the confluence with the Connecticut River in North Hartland, Vermont. 

Figure 3 Drainage area of the Ottauquechee River at 1023 E Woodstock Rd 
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Estimating the peak design flows is the goal of the hydrologic analysis. There are several 
ways to estimate the discharge for a given stream including the following. 

- Gaging Stations:  USGS or state & local gaging stations that record flows on the 
study stream provide the most representative data set for statistical analysis.  

- Regional regression equations:  Developed from gaging station data sets in a 
representative region.  

- Previously reported values (FEMA, State, Local) 

There is inherent uncertainty in each approach and often best engineering judgment is 
needed in selecting the appropriate design values. 

USGS Gaging Stations 
There are three USGS gaging stations found in the watershed (Figure 3); two on the 
Ottauquechee River and one on Kent Brook. The gage closest to Woodstock is inactive with 
limited historical data. The USGS gage 01550900 Ottauquechee River near West 
Bridgewater has been recording annual peak flow data continuously since 1985. It can be 
seen in Figure 4 that the highest flows recorded at that gage occurred in August 2011 
(Tropical Storm Irene) and July 2023. 

The drainage area of the West Bridgewater gage is 23.4 square miles (only 13% of the 
drainage area at the study location) and therefore not appropriate for estimating flow near 
Woodstock. However, this data set does provide an indication of the severity of those two 
flooding events compared to the peak flows from the other recorded years of data. 

Figure 4 Annual Peak Streamflow - Ottauquechee River at West Bridgewater 
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Regional Regression Equations 
Regional regression equations (RRE) are used to estimate discharge on ungaged streams. 
The USGS provides guidance on the development and application of the RREs for each 
state. For Vermont, the information is presented in Scientific Investigations Report 2014-
507 “Estimation of Flood Discharges at Selected Annual Exceedance Probabilities for 
Unregulated, Rural Streams in Vermont”. (Olsen, 2014)   

The USGS web application StreamStats delineates contributing drainage area and applied 
the appropriate RREs to estimate peak flow for a range of AEPs. The results for the 
estimates of the Ottauquechee River RRE application are shown in Figure 5. The inherent 
uncertainty in the regression equations is depicted with the upper and lower prediction 
intervals. For the 1% AEP (100-yr storm), the reported value is 21,400 cfs, however, it could 
range from 10,200 cfs to 44,800 cfs. 

Figure 5 Peak Flow Estimate using RREs. 

 

 

 

 



H&H Modeling Report for the Elevation of 1023 E Woodstock Rd May 8, 2024 

Hydras Engineering, PLLC  Page | 8 

Previously Reported Values 
The current Flood Insurance Study for Windsor County lists a summary of discharge values 
for the streams studied in detail. Included in the list is Ottauquechee River as shown in 
Figure 6. The reported value for the 1% AEP at Taftsville Dam is 32,200 cfs. This value is 
higher than that determined with the RREs, however, it does fall within the range of the 
prediction intervals. This is value used to perform the hydraulic analysis by FEMA and 
create the FIRM in the project area. 

Figure 6  A portion of the “Summary of Discharges” table from the Windsor County FIS 

 

As with all hydrologic estimates, there is uncertainty in the FEMA reported values also. Due 
to the increased severity and more frequent occurrence of flooding events, it is 
recommended to use a value higher than 32,200 cfs to determine the level of safety that 
will be provided by elevating the structure. 

For hydraulic analysis, the FEMA report values for the 1% and 0.2% peak discharges are 
used in the HEC-RAS model.  
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Hydraulic Analysis 
The current effective mapping shown in the NFIP was developed based on the Hydraulic 
Engineering Center – River Analysis System (HEC-RAS) 1D model, finalized in August of 
2000. The floodplain limits were delineated using USGS 1:24,000 scale topographic maps 
with 20 ft contour intervals.  

HEC-RAS is now capable of modeling river flows in two dimensions, using a variable size 
mesh. This approach allows for more refined calculations. The evaluation of the impacts of 
raising the home was performed using HEC-RAS v6.4.1 2D. 

Digital Elevation Model (DEM) data was obtained from the Vermont Center for Geographic 
Information database and used to develop the topography in the project area. The DEM was 
derived from a LiDAR collection effort (flown between 10/31 and 11/3/2016). Modeled 
existing conditions are based on this topography. A topographic survey was performed in 
the vicinity of the house by Holt Gilmore Survey Associates (HGSA) on 4/17/24. Data from 
that survey is incorporated into the DEM to adjust the topography in the study area. 

Overland roughness values, Manning “n”, were assigned using the National Land Cover 
Database, augmented with classification polygons created to represent the land use more 
accurately in the modeled area.  Values per land cover type are shown in Table 1. 

Table 1 Manning "n" Roughness Values per Land Cover Type 

Land Cover Type 
Manning 

Roughness 
Value "n" 

Land Cover Type 
Manning 

Roughness 
Value "n" 

Barren Land Rock-Sand-Clay 0.030 Developed, Low Intensity 0.080 
Pavement 0.030 Shrub-Scrub 0.080 
Developed, Open Space 0.035 Woody Wetlands 0.080 
Open Water 0.035 Open Field Garden 0.080 
Pasture-Hay 0.040 Deciduous Forest 0.100 
Grassland-Herbaceous 0.040 Mixed Forest 0.110 
River 0.040 Developed, Medium Intensity 0.120 
Cultivated Crops 0.050 Evergreen Forest 0.150 

Emergent Herbaceous Wetlands 0.060 Developed, High Intensity 0.150 
 

The 2D mesh perimeter covers a river length of over 7,400 ft and spans the width of the 
Ottauquechee River valley (Figure 7). The mesh in the vicinity of the house is comprised of 
cells sized 10 ft x 10 ft, the river portion cells are 20 ft x 20 ft, and the remainder of the 
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modeled area are 50 ft x 50 ft cells. In total, there are over 21,000 computational points in 
the model.  

Figure 7 HEC-RAS 2D Computational Mesh  

 

Proposed conditions are represented with increased elevations in the topography as 
discussed in the Background section of this report. The house raising effort will ultimately 
increase the threshold elevation of the house by 8 ft. 

Unsteady flow files represent the 1% and 0.2% AEP storms with a gradual increase to the 
design value of 32,200 cfs and 54,150 cfs respectively. Downstream boundary conditions 
are set by rating curve using the FIS flood profile elevations. 

Models were executed using a 5 second computation interval. Overall volume accounting 
error was 0.01% for the inflow volume of 168,026 acre-feet. 

Note, as consistent with FEMA mapping guidance, the flow is assumed to be open water, 
void of debris and other obstructions. During large floods, this is rarely the case, and the 
estimated WSEs may be impacted by large woody material, ice and ice jams, and other 
debris. 

  



H&H Modeling Report for the Elevation of 1023 E Woodstock Rd May 8, 2024 

Hydras Engineering, PLLC  Page | 11 

Floodplain Mapping Results 
The existing conditions model showed consistent agreement with the current effective 
FEMA map. Discrepancies in extents are primarily due to the topographic map used in 2000 
(a 1:24000 scale, 20 ft contour USGS quad map) compared to the 2016 LiDAR generated 
DEM used for this analysis. Figure 8 depicts the HEC-RAS 2D model results with the FEMA 
FIRM map shapefile superimposed. In the figure, the outermost blue line is the FEMA 0.2% 
floodplain, the inner most is the FEMA floodway, and the intermediate is the FEMA 1% 
floodplain. The filled area represents the results of the model. The BFE of 663 at the study 
area is in very good agreement with the existing FEMA mapping. 

Figure 8 Existing Conditions HEC-RAS 2D 1% AEP Floodplain Results 

 

Figure 9 shows a calculated surface which depicts the difference in the water surface 
elevations between proposed and existing conditions. The largest difference observed is 
0.028 ft in one isolated location. The rest of the model shows 0.00 ft in change. 
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Figure 9 Water Surface Elevation Differences Proposed – Existing Conditions 

 

 

Figure 10 shows a cross section of the river and floodplain at the house location. Included 
in the figure are the existing ground and proposed ground, and the 1% AEP (100-yr storm) 
and 0.2% AEP (500-yr storm) water surface elevations (WSE). The results of the hydraulic 
analysis indicate that the proposed fill has a negligible impact on the WSE relative to 
existing conditions. The largest difference is 0.02 ft. 

Also shown in Figure 10 are the WSEs for the previous flood events. The elevations are 
based on high water marks noted by the owner and surveyed by Holt Gilmore Survey 
Associates. The WSEs during the July 2023 flood and Tropical Storm Irene in August 2011 
were 664 ft and 667.42 ft, respectively.  

The 0.2% AEP is also modeled to provide a comparison of WSE to proposed structure 
height. As shown on Figure 10, the 0.2% WSE is 668.8 ft, roughly 1.4 ft higher than the 
maximum height of the Tropical Storm Irene flood. This elevation is also below the 
proposed grade at the house, 669.0 ft. 

The results of the HEC-RAS 2D model indicate the proposed fill will have a negligible 
impact on the water surface elevation and provide a height well above predicted flood 
levels. 
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Figure 10 Cross Section Indicating Negligible Impacts 
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Recommendations 
The increase in the severity and duration of storms has been seen worldwide in the recent 
past. As changes in climatic conditions continue, the traditional methods of design need to 
be adapted for a more resilient future.  

As such, with expected increases in the hydrologic events comes expected increases in the 
base flood elevations. The American Society of Civil Engineers (ASCE) in conjunction with 
the Structural Engineering Institute published standard ASCE/SEI 24-14 titled “Flood 
Resistant Design and Construction” (ASCE, 2015) has recommendations for minimum first 
floor elevations as shown in Figure 11. Note that residential buildings are categorized as 
Flood Design Class 2. 

Figure 11 Table excerpt from ASCE 24 

 

Following the ASCE 24 guidance, the elevation of the crawl space floor should be located a 
minimum of 1 ft above the BFE, which for the study area is 664 ft. The proposed plan for the 
raised home has the elevation of the crawl space floor at 666 ft, a full 2 ft above the 
minimum requirement. The proposed first floor elevation of 671 ft.  

The proposed elevations are recommended based on the results of this analysis and 
the exceedance of the current design criteria. 
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APPENDIX A 
Site Photos 
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Photo 1 Looking west towards barn, arrow shows elevation of WSE during Tropical Storm Irene 

Flood (4/16/24) 
 

 
Photo 2 Looking west towards front of house, driveway and barn (4/16/24)
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Photo 3 Looking west at the eastern side of house, 

Woodstock Road is above to the left of the photo (4/16/24) 

 
Photo 4 Looking southwest toward the front of the house, 

arrow shows an approximate WSE of July 2023 flood.  
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(4/16/24)  
Photo 5 Looking north across open floodplain towards the 

Ottauquechee River (4/16/24) 

  

 
Photo 6 Looking west across the elevated driveway towards 

the house (4/16/24) 
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APPENDIX B 
Conceptual Design Sketches 
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Sketch 1 Conceptual Grading Plan View (by homeowner) 
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Sketch 2 Conceptual Grading Cross Section View (by homeowner)  
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