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HURRICANE IDA: A CALL TO ACTION
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"FLOODING: A LEG,

Historic floods along the
Brandywine in the first half of the
20th century drove initial flood
control strategies

5 flood control structures built in
the Upper Brandywine Watershed
between 1970-1994

—e o ¥ 41

= ey -
-ﬂ o
e - ‘..m PO i)
———— e e e e e - - -
T Yoa v S R0

- “‘E - ) R S o
4/. 4 " A o ’ i A .
" ; : o

e —— = $3 L4 .‘_-/(

Marsh Creek

Chambers Lake at Hibernia Dam
Struble Lake
Barneston Dam

Beaver Creek Dam

HIBERNIA DAM AT CHAMBERS LAKE



Brandywine Flood Study Coverage Area

BRANDYWINE FLOOD STUDY

Goals:
* Flood reduction in the Brandywine watershed

 Implementable projects and approaches

* Transferrable methods and strategies

e Coordination with interrelated regional efforts
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FLOOD STUDY PARTNERS
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FLOOD ADVISORY COMMITTEE
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science for a changing world
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MODELING EXISTING CONDITIONS

Sub-watersheds of the
Brandywine River Watershed
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Map produced by the Universsy of Delaware Water Resources Center, Sept. 2023

Land Cover in the
Brandywine River Watershed

Land cover, 2019 ] watershed boundary
- Open water E Brandywine subshed
D Low intensity developed ——— Stream
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Map produced by the Universay of Delaware Water Resources Center, Sept. 2023

Brandywine Flood Study
Max Flow (cfs) at USGS Gages
During Ida, Sept. 1-2, 2021
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Data sources:
USGS tream gages and data - USGS Watar Data for the Nation

Watershed boundaries - Universy of Delaware, Vater Resources. Gente, 2009
Subwaershed boundaies - Unversty of Delaware, Viate Resources Cente, 2009
County Boundaries - .5, Census Bureau 2019 TIGER/Line Shapefies

Streams - USGS NatonalHydrography Dataset, 2015 Created by Univarsty of Delaware Water Resources
Center June 2024, Wap exporied Expoted on 10/16/2024
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Repetitive Loss Property Claims
Brandywine Watershed

Labels indicate number of properties with
repetitive loss claims within the census.

Block Group (before semicolon),

and total number of claims (after semicolon).
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Data sosrces:
Fiood clams - FEMA NFLP Mubiple Loss Propertes Dataset, 2004, by U, Cenus

Created by Universiy of Delaviare Woter Resosrces
Conteg June 2024, Map exported Exparted on /232024,




MODELLING FUTURE CONDITIONS

Brandywme Creek
Watershed Land
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Factoring in buildout scenarios & storm
event analysis projections




MODELLING FUTURE CONDITIONS

Brandywine River Flood Scenarios (100-yr Flood)
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MUNICIPAL ENGAGEMENT

Municipal Flood Concern Mapping

MS4 Review

HAZARD MITIGATION PLAN - WEST BRADFORD TOWNSHIP

HAZARD MITIGATION PLAN

Delaware County, Pennsylvania

Hazard Mitigation Plan
Chester County, Pennsylvania

October
2022

TETRA TECH

TETRA TECH, INC.
2000 Linglestown Rd., Suite 203 | Harrisburg, PA 17110
tetratech.com




PUBLIC ENGAGEMENT

Wilmington Public Meeting
Thursday, May 9, 2024
6:30-8:30 p.m.

UrbanPromise Rick's Rock Servant Leadership Center

1000 E. 28th Street
Wilmington DE 19802

Make your voice heard!

Brandywine Flood Study - Public Input Web Map
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Only 28% report
having flood
insurance coverage

79% have had
flooding greatly affect
their ability to travel
for work, recreation,
and essential services
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26% have experienced flood damage to
their homes and 37% experienced
damage to other private property
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.

51% have
experienced property
damage due to
flooding
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More than 66% have
experienced some
degree of financial

losses due to flooding
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95% are worried about increased frequency
and/or intensity of future flooding
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Public
engagement

Existing
gonditions
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Structural & Non-Structural

Recommendations



EVALUATION OF EXISTING FLOOD CONTROL FACILITIES

Flood Control Facilities in the
Brandywine River Watershed

Marsh Creek Dam

@ FEMA's National Flood Hazard Layer (NFHL) Viewer i =
‘ \Hurrlcane’blda/Peak Inflow
to Marsh Creek Reser,ydonr
) ~4 130 cfs..
(= 110 MGals per. hour)

1. Struble Dam - Flood Control, Fishing

2. Barneston Dam - Flood Control

3. Marsh Creek Dam - Water Supply, Flood
Control, Recreation, Flow Augmentation

Marsb a,nﬁek [
. 370 ff“
£(=10 MGals per:hour):s

4. Beaver Creek Dam - Flood Control

ésri

O Flood Control Facility

[] watershed boundary
l:l Brandywine subshed

5. Chambers Lake/Hibernia Dam on Birch Stream
Run - Water Supply, Flood Control, - e !
ReC re ati on |:| County boundary Stz

D State boundary

Map produced by the Universily of Dslaware Waler Resources Cenler, Sepl. 2023.










FLOODPLAIN RESTORATION

Brandywine Flood Study
Max Flow (cfs) at USGS Gages
During Ida, Sept. 1-2, 2021
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FLOODPLAIN RESTORATION
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BRIDGES, CULVERTS, AND DAMS -
STREAM CROSSINGS

Bridges/ | Raises Flood %
Reach

Culverts Level Undersized

Main Stem
Brandywine Del.

Main Stem
Brandywine Pa.

East Branch
Brandywine

West Branch
Brandywine

Beaver Creek

Brandywine
Tributaries

!
Ml

Total







Chadds Ford Township, Delaware County | Brandywine Flood Inventory and Assessment 2025

CHADDS chadds Ford Township, Delaware County
F&RD

TOWNSHIF
FENNSYLVANIA

Brandywine Flood Inventory and Assessment 2025

Chadds Ford Township Summary Open Space Inventory

> 94% of the Township is within the Brandywine > Dedicated municipal funding: Yes _
Watershed » Approximately 31% (1,679 ac.) of the Brandywine

» Township features the Brandywine Creek to the Watershed laffotected In the Township

West (~4 miles) with the following tributaries:
Harvey’s Run, Brinton Run, Wilson Run, Beaver
Creek Developed
Predominately suburban rural
FEMA floodplain acres: 409 acres = Protected
Population: 3,972 (2020 Census)

3,170 (2000 Census) = Undeveloped

Build Out Analysis (for portions of the municipality in the Brandywine Watershed)

Full Buildout Preservation Opportunities

Quantity % of Total Quantity % of Total

Potential impervious Woodland
preservation
84 ac. 17.2 498 ac. 16%
coverage ac. % opportunity a

Potential woodland

Floodplain preservation
loss 250 ac. P o

opportunity

Potential loss of

Riparian buffer
agricultural lands 407 ac. B

preservation opportunity S6ac.

Population in 75 Total preservation

1107 ac.
floodplain opportunity 078

Proiecti 3,9;!:«3;?:050 Str infloodplain | 40 (1,302 total)
(DVRPC) (over 400 sq. ft.)

Flood Improvement Structural Recommendations Flood Improvement Non-Structural Recommendations

Floodplain restoration Emergency preparedness planning
Flood mitigation dry ponds Public alerts and readiness
Implement stormwater reduction measures Enforcing and enhancing floodplain regulations
Evaluate bridges, culverts and dams based on Structural elevations, floodproofing, property
Chapter 6 recommendations and future flood buyouts
models Public education and engagement
o Study identified that the following Fee simple acquisitions
infrastructure contributes to flooding: Conservation easements
* RM 22413, Main Stem
*  RM 23660, Main Stem o Review existing conservation easement
*  RM 23743, Main Stem language
River corridor easements
Develop municipal open space funds

February 2025

MUNICIPAL INVENTORY & ASSESSMENTS

Chedds Ford Township, Delewire County | Basndywine Food inverntary and Assesament 2025

[ ol
| v

Musicipel Map Summary
Mejority of concerra are located along the Mein Stem of Erandywine Creek
17 reporied fooding locetions
1 repors of debwia jams
1 repons classified g3 other, ex: hazerdous debris
1 beicdigeaiculvarts in Toweahio undersized

Additcral Municipal Recommaendaticns
Continue 10 presense open apece and sgricuitusl lands
Preserve ond erhance ecologhcel funcgons of riparien eress
Uit development of steep slopes, conaider sdopting additional siope protection cedirances
imploment municipal level projects for locelized solutions
Address food concemma per the recommendations of subbasin 314 end B18, see Brandywine Flood Study
Repon
Review, update, and implemant projects for MS4 and the musicipal projects identified in County Hazesd
Mizigetion Pan
Consider participation in the FEMA CRS progreen 10 reduce iocel flood inswence premium coses and

encourege reaidentiel participetion in e NFIP
Pobiuay 08




NON-STRUCTURAL RECOMMENDATIONS

* Public Alerts and Readiness

/

Only 28% report

\

* Flood Insurance h.aVI ng ﬂ‘OOd
* Enforcing and Enhancing Local Floodplain Regulations INsurance
* Public Education and Engagement covera ge
* Strengthening Steep Slope Protection Ordinances N
STRUCTURAL ELEVATIONS, FLOODPROOFING, AND
PROPERTY BUYOUTS
Municipality County State Total Acres # of Parcels # of Structures

Birmingham Township Chester

Pennsbury Township Chester

Chadds Ford Township Delaware

16442.1

(> 400 sq. ft)



NON-STRUCTURAL RECOMMENDATIONS

. Chester County: Locally-funded
Open Space Preservation: Open Space Preservation Programs

* Fee Simple Acquisition
e Conservation Easements
e River Corridor Easements

* Develop Municipal Open Space Funds

Legend
{74 christina Basin watersheds

] Municipalities without voter-approved
open space referendum (3)
Funding source (voter-approved: 32 townships)

Figure 1.10. Land cover in the Brandywine Watershed, 2021
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NEXT STEPS dywme'
Flood Study

* Draft Reports available online : “

o

: =S e —attll
 Public engagement \E\/;“\\\\ S D)EARARE

CHESTER COUNTY ~ PENNSYLVANIA

- 45-day public comment period Upcoming Public Meetings
for the Brandywine Flood Study

. . Please join us for one of the upcoming public meetings to discuss the draft report
° of the Brandywine Flood Study. Each meeting will include a brief presentation
FI n a l' re p 0 rt re le a S ed Ap rl I' followed by an open house discussion on the draft report findings and

recommendations.

February 20, 2025, 6:00-7:30 p.m.:

 Finalre porta dditional materials: Police Athletic League, 3707 N Market St, Wilmington, DE — Click

here to register

February 24, 2025, 6:00-7:30 p.m.:
Delaware Center for Horticulture, 1810 N Dupont St, Wilmington,

* Executive Summary e R

February 25, 2025, 6:00-7:30 p.m.:
Coatesville City Hall, 1 City Hall Place, Coatesville, PA — Click
here to register

* Public Resources February 26, 2025, 6:00-7:30 p.m.:

Borough Hall, Annex Meeting Rm, 6 W Lancaster Ay,
Downingtown, PA — Click here {o register

March 4, 2025, 6:00-7:30 p.m.:
Brandywine Museum of Art, 1 Hoffman’s Mill Rd, Chadds Ford, PA
— Click here to register




IMPLEMENTATION

Once the Flood Study Report is released, work doesn’t stop

Project prioritization and
project leads identification is
underway

Support and assist

implementing the other flood

studies

& ...ﬁr"w,,_;«: : Jﬁf.ﬁ, - /.‘ 0
Rehabilitation of Beaver Creek Dam in

East Branch Brandywine Creek Watershed, 20217

i) e




BRANDYWINE /Q/

CONSERVANCY Chester County Water Resources Authority EIAWA[{E

CHESTER COUNTY PENNSYLVANIA




	Slide 1
	Slide 2: Hurricane ida: A call to action
	Slide 3: Flooding: a legacy challenge
	Slide 4: Brandywine flood study
	Slide 5: flood study partners
	Slide 6: flood advisory Committee
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Municipal engagement
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Next steps
	Slide 26
	Slide 27

