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LEGEND - GRADES/STRUCTURES:

EX. CONTOUR

EX. PAVEMENT

EX. DRIVEWAY

APPROX. PROPERTY LINE

EX. OVERHEAD ELECTRIC

PR. SWALE

EDGE OF TREES

EDGE OF WATER

CHAIN LINK FENCE

CONCRETE MONUMENT

POWER POLE

CONTROL STATION

EX. TREE

CROSS SECTION PIN

150'100'50'0'

SITE ACCESS NOTES:

1) UPSTREAM ACCESS ROUTE, USED
PREVIOUSLY FOR NRCS STREAM
STABILIZATION WORK, WILL REQUIRE
TEMPORARY WIDENING OF THE EXISTING
PATH AND RESTORATION OF ANY DAMAGE TO
RESIDENTIAL DRIVEWAY.

2) DOWNSTREAM ACCESS ROUTE SHALL BE
ADJUSTED TO AVOID WETLANDS TO THE
EXTENT POSSIBLE AND TO MINIMIZE CLEARING
OF TREES.

3) WHERE CONSTRUCTION REQUIRES HEAVY
EQUIPMENT OPERATION IN WETLAND, THE
EQUIPMENT SHALL: A) HAVE LOW GROUND
PRESSURE (TYPICALLY <3PSI): B) BE PLACED
ON CONSTRUCTION MATS THAT ARE
ADEQUATE TO SUPPORT THE EQUIPMENT IN
SUCH A WAY AS TO MINIMIZE DISTURBANCE
OF WETLAND SOIL AND VEGETATION; OR C) BE
OPERATED ON ADEQUATELY DRY WETLANDS
SUCH THAT SHEAR PRESSURE DOES NOT
CAUSE SUBSIDENCE OF THE WETLANDS
IMMEDIATELY BENEATH THE EQUIPMENT AND
UPHEAVAL OF ADJACENT WETLANDS.

4) BOTH OPTIONS REQUIRE TEMPORARY
CHANNEL FORDS, WHICH SHALL BE
CONSTRUCTED TO PASS  THE ORDINARY
FLOWS ANTICIPATED DURING CONSTRUCTION
WITHOUT EROSION, AND TO MINIMIZE LOSS OF
FORD MATERIAL DURING STORM FLOWS. SEE
DETAIL SHEET C-5.
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SITE ACCESS AND CHANNEL FORD
(DOWNSTREAM OPTION).
SEE SITE ACCESS NOTES THIS SHEET AND FORD
DETAIL SHEET C-5.

SITE ACCESS AND CHANNEL FORD (UPSTREAM
OPTION). SEE SITE ACCESS NOTES THIS SHEET
AND FORD DETAIL SHEET C-4.

UPPER OPEN AREA AVAILABLE
FOR SOIL AND PLANT
STOCKPILES

LOWER OPEN AREA AVAILABLE
FOR SOIL AND PLANT
STOCKPILES

WETLAND

WETLAND
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LAYOUT POINT (TYP.) SEE TABLE THIS SHEET

BENCHMARK EL. 965.39'
SEE BENCHMARK NOTE THIS SHEET.

80'

69'

BM (STATE SURVEY
MARKER EL. 971.64.
SEE BENCHMARK NOTE
THIS SHEET

ORDINARY HIGH WATER

EXISTING RIPRAP (TYP.)

BENCHMARK NOTES:

1. ONLY THE BM ON STATE SURVEY MARKER
NEAR RTE 100A IS VERIFIED TO EXIST.

2. CONTRACTOR IS RESPONSIBLE FOR
TRANSFERRING THE ELEVATION TO THE WORK
AREA.

ALLOWABLE WORK LIMITS





Farm Brook and Flaster Bid Tabulation 4/1/2023

FARM BROOK
Units Quantity Unit Price Total Unit Price Total Unit Price Total Unit Price Total Unit Price Total

101 Mob / Demob LS 1 14,430$ 14,430$ 20,000$ 20,000$ 5,000$ 5,000$ 30,900$ 30,900$ 11,000$ 11,000$
102 Site Access LS 1 2,600$ 2,600$ 25,000$ 25,000$ 15,000$ 15,000$ 22,141$ 22,141$ 30,250$ 30,250$
103 Utility Relocation / Removal LS 1 6,500$ 6,500$ 10,000$ 10,000$ 5,000$ 5,000$ 10,000$ 10,000$ 10,000$ 10,000$
104 Erosion Control and Surface Restoration LS 1 7,772$ 7,772$ 50,000$ 50,000$ 10,000$ 10,000$ 13,400$ 13,400$ 8,750$ 8,750$
105 Water Diversion and Control LS 1 7,800$ 7,800$ 5,000$ 5,000$ 20,000$ 20,000$ 7,150$ 7,150$ 5,000$ 5,000$
106 Knotweed Management Hrs 8 390$ 3,120$ 185$ 1,480$ 100$ 800$ 235$ 1,880$ 313$ 2,504$
108 Excavation and removal of material CY 952 33$ 30,940$ 14$ 13,328$ 40$ 38,080$ 30$ 28,217$ 23$ 21,896$
109 Rootwad Bench Installation (Upstream Area) TOT 1 84,604$ 84,604$ 204,000$ 204,000$ 30,000$ 30,000$ 139,184$ 139,184$ 81,800$ 81,800$
110 Channel excavation / shaping (Project Area 1) Hrs 16 390$ 6,240$ 250$ 4,000$ 250$ 4,000$ 235$ 3,760$ 313$ 5,008$
111 Rootwad Installation (Downstream Area) TOT 1 11,492$ 11,492$ 25,000$ 25,000$ 12,000$ 12,000$ 22,967$ 22,967$ 14,000$ 14,000$
113 Plantings (all Proj Areas) LS 1 -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
114 Transplanted Trees EA 10 260$ 2,600$ 300$ 3,000$ 125$ 1,250$ 60$ 600$ 50$ 500$
115 Misc Work Items LS 1 3,900$ 3,900$ 5,000$ 5,000$ 5,000$ 5,000$ 2,350$ 2,350$ 3,750$ 3,750$

TOTAL CONSTRUCTION TOTAL 181,998$ 365,808$ 146,130$ 282,550$ 194,458$

FLASTER
Units Quantity Unit Price Total Unit Price Total Unit Price Total Unit Price Total Unit Price Total

201 Mob / Demob LS 1 13,000$ 13,000$ 15,000$ 15,000$ 5,000$ 5,000$ 23,900$ 23,900$ 11,000$ 11,000$
202 Site Access LS 1 11,700$ 11,700$ 50,000$ 50,000$ 20,000$ 20,000$ 7,100$ 7,100$ 34,950$ 34,950$
204 Erosion Control and Surface Restoration LS 1 8,850$ 8,850$ 30,000$ 30,000$ 15,000$ 15,000$ 6,350$ 6,350$ 12,050$ 12,050$
205 Water Diversion and Control LS 1 6,500$ 6,500$ 5,000$ 5,000$ 20,000$ 20,000$ 3,000$ 3,000$ 6,000$ 6,000$
206 Knotweed Management Hrs 8 390$ 3,120$ 186$ 1,488$ 100$ 800$ 235$ 1,880$ 313$ 2,504$
207 Stockpile and Reuse Topsoil (4") CY 410 26$ 10,660$ 10$ 4,100$ 40$ 16,400$ 23$ 9,360$ 21$ 8,610$
208 Sediment Excavation and Removal CY 2400 33$ 78,000$ 14$ 33,600$ 40$ 96,000$ 24$ 58,320$ 23$ 54,600$

212.1 Weirs -- furnish stone CY 113 78$ 8,814$ 50$ 5,650$ 60$ 6,780$ 39$ 4,461$ 68$ 7,684$
212.2 Weirs -- Install EA 2 9,100$ 18,200$ 10,000$ 20,000$ 10,000$ 20,000$ 758$ 1,516$ 5,000$ 10,000$

213 ImportedPlantings LS 1 -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
214 Transplanted Trees EA 160 85$ 13,520$ 125$ 20,000$ 250$ 40,000$ 38$ 6,000$ 50$ 8,000$
215 Misc Work Items LS 1 2,600$ 2,600$ 5,000$ 5,000$ 5,000$ 5,000$ 5,068$ 5,068$ 3,750$ 3,750$

TOTAL CONSTRUCTION TOTAL 174,964$ 189,838$ 244,980$ 126,955$ 159,148$

BOTH 356,962$ 555,646$ 391,110$ 409,505$ 353,606$

* 100% design estimate inflated 30% to reflect current market
** Item 206 calc corrected. $8 discrepency

*** Item 113 was $25k. Changed to $0.

Engineer (adjusted*)

Engineer

Crown Point** Adams *** Markowski Canonica

Crown Point Adams Markowski Canonica







West Windsor 
Dam Removal



Connecticut River Conservancy





Why We Remove Old Dams
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THANK YOU 
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Christine Hazzard, 
Executive Director, Brattleboro Housing Partnerships
Jessica Louisos, PE, MS 
Senior Water Resource Engineer, SLR

VTDEC Clean Water Conversation 
5/9/2024

Melrose Terrace 
Floodplain Restoration



Damage from Tropical Storm Irene
Housing flooded & 
evacuation needed

 Water jumped river bank and 
travelled behind and 
between buildings



Damage from Tropical Storm Irene
Significant damage to 
buildings, roads, property

 Volume & velocity of 
water caused erosion and 
scour

 The most damage was 
not closest to the river



Flood Mitigation Analysis / Project Identification
2012 – Whetstone Brook Flood Analysis

 Examined broad mitigation alternatives at Melrose 
Terrace, Hayes Court, Glen Park, and Mountain Home

 Sketch level alternatives for Melrose Terrace

2015 – Vermont Economic Resilience Initiative (VERI)

 Examined broad mitigation alternatives across many 
municipalities

 Melrose Terrace project described / recommended

2015 – Hydraulic Modelling & Alternatives Analysis

 Detailed hydrologic and hydraulic modelling

 Alternatives for flood reduction 

 Concept design
Who spearheads these efforts?

How are they paid for?

CHALLENGE



Melrose Terrace
Floodplain Restoration

Removing buildings & people & infrastructure from most 
vulnerable locations

 Remove 11 buildings

 Relocate road

 Relocate sewer main / utilities

Increase floodplain storage capacity

 Remove 28,000 CY fill in floodplain & lower land average 5 feet

 Plant restored 4.4-acre floodplain with native vegetation



Melrose Terrace
Floodplain Restoration
Bridge capacity improved

 Overflow culverts

 Lower road embankment to allow to overtop 
– road will flood before buildings and before 
bridge damaged

 Storms >25-year flood had overtopped

 Backwatering raised water 5.5 feet upstream 
for Irene flood





Melrose Terrace Project Benefits
2017 – FEMA Benefit-Cost Analysis

 Building acquisition

 Modelled flood elevation reduction at 
buildings

 Floodplain ecosystem benefits

 Benefit-Cost Ratio = 2.5

Flood Reduction

 Remaining onsite buildings removed 
from floodplain

 Reduced flooding across river and 
upstream

 Irene flood size water elevation 
reduced:

 Glen Park = 1.9’

 Upstream GF Miller = 2.9’

 Downstream GF Miller = 1.1’

 Melrose Street = 3.0’ - 7.0’

 Flood storage and debris catchment 
may reduce damages downstream



Melrose Terrace – Completed Project 2022
3/27/2018 6/19/2023

Post-constructionPre-construction (Hartgen)



Melrose Terrace – Completed Project
10/28/2020 6/19/2023

Post-constructionPre-construction



Melrose Terrace – Flooding Post-Construction
River using floodplain

 Meander bend created on upper floodplain, where 
previously straightened

 River accessed floodplain 4 times

 Flows are slowed, depositing sediment and 
reducing erosion capacity

12-23-2022

7-12-2023



Melrose Terrace – Flooding Post-Construction
Remaining buildings and infrastructure safe

 Water stayed within the designated onsite areas

 4.4 acres floodplain covered with feet of water

 Buildings not flooded

 Road overtopped as planned

Flood elevations reduced

 July 10, 2023 estimated approximately 10-year flood 
based on rainfall (not gauged)

 Modelling predicts this flood had 1.0-2.5 feet lower 
flood elevations than if project not completed

10-17-2023 10-17-2023



Kurt Budliger

PROTECTING EXCEPTIONAL 
LANDS ALONG OUR WATERS

DEC Clean Water Conversations - May 9 2024
Erin De Vries

Conservation Director
vermontriverconservancy.org



PROTECT PUBLIC ACCESS FOR ALL

RESTORE RIVERS FOR WILDLIFE 
AND PEOPLE

HELP COMMUNITIES THRIVE

WHAT WE DO



Ecological 
Integrity and 

Fish & Wildlife 
Resource

Water Quality 
and Quantity

Public Safety and 
Property 

Protection

Protection of 
Floodplains
 & Stream 

Equilibrium



Flood Disasters
Since 1927 Vermont has experienced 
a large-scale disastrous floods once  
every 14 years.  

From 1973-2011, Vermont had 
suffered approximately 25 disastrous 
floods of regional-scale.  

Since TSI 09/01/2011 an additional 11 
Declared Disasters due to Severe 
Storms and Flooding have occurred

Data Source: 
VT DEC Rivers Program and VT State Hazard 
Mitigation Plan.

  



PROTECT & RESTORE | Whetstone Brook

250 Birge Street, Brattleboro







CONNECT| Public with Access



STRENGTHEN | Partnerships 















River Corridor 
Easements

● Allow rivers to 
move over time, 
regaining 
braided channels

● Protect riparian 
vegetation

● Focus on natural 
wetlands and 
floodplains that 
provide natural 
water storage, 
and sediment 
attenuation



Kurt Budliger

Thank you for your time.  
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