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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 il Y
buildings, roads, property 2 ;.
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 Deadile: Evicting Condi
Terrace, Hayes Court, Glen Park, and Mountain Home roriie. Existing Lonaitions

Whetsore MM P

o

sting Conditions- SPUT 6182015
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2015 — Vermont Economic Resilience Initiative (VERI)

George F. Miller®

Route 9 Bridge

Examined broad mitigation alternatives across many
municipalities i =

levation ()

Melrose Terrace project described / recommended

»
Melrose Terrace

2015 — Hydraulic Modelling & Alternatives Analysis

Detailed hydrologic and hydraulic modelling i s = ET =

Alternatives for flood reduction
CHALLENGE

Concept design
Who spearheads these efforts?

How are they paid for?




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

@ FLOCDPLAIN RESTORATION AREA mcummc LOWERING
LANDTO 2-YEAR FLOOD WATER SURFACE ELEVATIO!
ANDRETURNING RPARAN VEGETATION T6 RESTORE

FLOODPLAIN FUNCT!

© HAD BANCARMORING OF 77100 Y RPRAP INSTALED
ATTHE LOGOPLAIN EDGE A ALONG NEW ROADWAY
CONNECTION TO PROTECT REMAINING BULOINCEAND
INFRASTRUCT

© LOWERAND REINFORCE ROAD SURFACETO ALLOW
FORCONTROLLER OVERTOPPING DLITNG FLC00S

[ECTION BETWEEN RESTORED FLOODPLAIN
szcwous REALIGN TO ACCOMMODATE EMERGENCY

88 © CReATE NEW ROADWAY CONNECTION BETWEN
REMAINNG BULDINGS 10 CONNECT GEORGE £ MILER
DRIVE AND MELROSE

P @ INSTALL HAMMERHEAD TURNAROUND TO
ACCOMMODATE PLOWING AND EMERGENCY VEHICLES.

(B PROPOSED INFORMAL MOWED WALKING TRAIL TYP:

@ RESTORE VEGETATION WITHIN FLOODPLAIN RESTORATION
AREA USINGWET MEADOW SEED MIX.
@ PROPOSED ACCESS TO RVER
© INSTALL A 35' LONG x 15 WIDE x 5' TALL PRECAST
'CONCRETE BOX OVERFLOW CULVERT WITH PRECAST
HEADWALLS AND WINGWALLS, SEE DETAILS.
@ PMNV IPEIS AHD WRUB ALONG WALKING PATHS.
INAL NUMBER, SIZE, SPECIES, AND
{ERTION T 8¢ GETERMINED BURING FINAL DESIGN
@ SEATING OPPORTUNITIES ALONG RIVER
(P PRESERVE LARGE NATIVE TREES ALONG RIVER BANK.

B EXISTING BUILDINGS TO REMAIN.




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
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/ _ LEGEND ] Notes
/ g == EDGE OF WATER 1. WESERVE EXISTING NON-INVASIVE VEGETATION AND TREES ON THE RIVER BANK TO THE EXTENT
rosein e
TREELINE 2. ALL CLEAN STOCKPILED TOPSOIL WITH NO INVASIVE SPECIES SHOULD BE RE!NSTALLED oN
B GOPLAINS, UPPER BANKS, OR DISTURBED AREAS FOLLOWING CONSTRUCTIO
N j/ % 3. FLOODALAIN AND AND DISTURGED AREAS SHALL RECEIVE A MINIMUM OF 4 STOCKPLED TOPSOIL
M o msm;amcz , —m— FEMA 100-YEAR FLOODPLAIN LIMIT ‘OR IMPORTED CLEAN TOPSOI [ ]
4. AREAS DESIGNATED FOR SEED MIX e )
e FEMA FLOODWAY LiMIT HIX. SEE SEED TABLE
o e FEMA FLOOOWAY AND FLOODPLAIN Lty 5 APPLY 2 INCHES STRAW MULCH OVER ALL SEEDED AREAS
6. ANY DISTURBED SLOPES 2:1 OR STEEPER SHALL BE STABILIZED WITH EROSION CONTROL BLANKET
\ee e RIVER CORRIDOR FER DIRECTION OF PROJECT ENGINEER, SEE DETAL
ESTORATION AREA 7. E AL ONDITIONS, FILL.
NG LOWERING LAND 10 2 EAR . FLUVIAL EROSION HAZARD ZONE (FEH)  RUTS CREATED BY EQUIPMENT TO RESTORE GRADE AND RE.VEGETATE AS NEEDED.
5. CONTRACTOR 19 RESPONSIBLE FOR REPARS T0 THE ROAOS, SIDEWALKS, AND CURSS 1F DRNAGED
PROPERTY BOUNDARY BY CONSTRUCTION ACTIVITIES
FLOODPLAIN RESTORATION AREA o ReTORE AL OTHER DISTURBRD AREAS WITIN THE PROECT SITE St 5 TORARY ACCESS
ROADS, STOCKPILE AREAS, STAGING AREAS, AND SURPLUS DISPOSAL AREAS TO GRIGINAL OR
LT oF DiSTURBANCE INPROVED CONDITION.
ORDINARY HIGH WATER TREE PLANTING NOTES
1. THE CONTRACTOR SYALLVERIFY THE LOCATION OF AL URGERGROUND UTLITIES PRIOR T0
EXCAVNTING PLANT
2. PLANTINGS SHALL BE LIMITED TO THE PERIODS OF APRIL 15 - JULY 15 OR SEPTEMBER 15
NovEMBER 30
e Torsoi 1o or o o s
WEIGHT), AMEND SOIL WITH ORGANIC MATTER (LEAF COMPOST) &
4. THE LANDSCAPE CONTRACTOR SHALL PROVIDE A 4 MIN. DEPTH OF SHREDDED MULCH EXTENDING 1 ;IJ
HARD BANK ARMORING of 7,700 CY RIPRAP BE/GHD EAH PLANTIN il
7 INSTALLED AT THE FLOGDPLAIN EDGE AND 5. QUANTITY AND PLACEMENT OF PLANTS ARE APPROXINATE AND SHOULD BE ADJUSTED IN THE FIELD. B
RGN NEW ROADWAY CONECTION 10 70 AVOID IMPACT TO EXISTING WOODY SHUES AND SHALL TREES ON THE SITE EHH
PROTECT REMAINING BUILDINGS Al 6. WHERE A SIZE RANGE 1S SPECIFIED AT LEAST 50% OF PLANTS PROVIDED SHALL BE OF THE LARGER
INTUSTRUCTURE v SORNGWIL B * ST
VERED WITH GRUBBINGS, SEEDED, AND ;7 MAINTENANCE SHALL BEGIN IMMEDIATELY AFTER PLANTING AND SHALL CONTINUE UNTIL AT LEAST
5056 OF THE TREES HAVE REAGHED,6 FEEY TALL. MAINTENANCE SHALL INCLUDE WATERING,
MULCHING, REPLACEMENT OF SICK OR DEAD PLANTS, AND ALL OTHER CARE NEEDED FOR PROPER
. MATGR PLANTS SEVERALTIHES A VECK FOR THE FIRT (W IEEXS 1F NO SUBSTANTIAL AN 3
ALSO WATER DURING ORY SPELLS FOR THE FIRST SUMMER
(070SED INFORMAL o ONEvEAR RO THE DATE O PLANTING, URLUATE T SUAVVAL RATEOF LANTED TREES 17
KNG TRALL (V. R TN, OF TS TS 1 FoUD 10 6 OEkD REPLACE PTG O AOIEVE A e
wh LavP) NI O 80% OF THE ORIINAL PLANTING PLAN: AL REPLACEHENTS SHAL 3 OF THE S 5
3 KIND AN $12€ OF PLANTS SPECIFIED N THE PLANT 1T, TH13 S PANTING PLAN 1
BEVELOPED 70 ACHIEVE FULL REVEGETATION WiTH 75% SURY
10, BAREROOT TREES SHOULD B PLANTED EVENLY THROUGHOUT AREAS DESIGNATED AS
FLOGDALAIN, AVOIDING PATHS AND TREES PLANTED AS SHOWN ON THE PLARS.
L PLNTED In INTHE AREAS SHOWN
ONTHE PLANS.
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Melrose Terrace Project Benetits

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

= lIrene flood size water elevation
reduced:

= GlenPark = 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




ction (Hartgen) Post-construction




Melrose Terrace - Completed Project

6/19/2023

Pre-construction Post-construction



Melrose Terrace - Flooding Post-Construction

River using floodplain

Meander bend created on upper floodplain, where
previously straightened

12-23-2022

River accessed floodplain 4 times

Flows are slowed, depositing sediment and
reducing erosion capacity

7-12-2023




Melrose Terrace - Flooding Post-Construction >

Remaining buildings and infrastructure safe
Water stayed within the designated onsite areas July 10, 2023 estimated approximately 10-year flood
. . based on rainfall (not gauged)
4.4 acres floodplain covered with feet of water

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

Flood elevations reduced

Road overtopped as planned

10-17-2023

10-17-2023
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