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September 1-2, 2021

Chadds Ford, PA at USGS gage  
• Forecasts & models predicted 

14.5’
• Prior record 17.2' in 1999
• Flood level reached 21.04’
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FLOODING: A LEGACY CHALLENGE
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 

• Marsh Creek

• Chambers Lake at Hibernia Dam

• Struble Lake

• Barneston Dam

• Beaver Creek Dam

H I B E R N I A  D A M  A T  C H A M B E R S  L A K E



Goals:
• Flood reduction in the Brandywine watershed

• Implementable projects and approaches

• Transferrable methods and strategies 

• Coordination with interrelated regional efforts

Funders:

BRANDYWINE FLOOD STUDY

DELAWARE 

COUNTY 

PENNSYLVANIA



FLOOD STUDY PARTNERS

CCWRA SUBCONSULTANTS:



FLOOD ADVISORY COMMITTEE

US Army 

Corps of 

Engineers



MODELING EXISTING CONDITIONS



MODELLING FUTURE CONDITIONS

Factoring in buildout scenarios & storm 
event analysis projections



MODELLING FUTURE CONDITIONS



• Municipal Flood Concern Mapping

• County Hazard Mitigation Plan Review

• MS4 Review

MUNICIPAL ENGAGEMENT



• Over 35 public meetings, listening sessions, & 
forums

• Over 1,500 public interactions

• Online public survey & interactive flood mapper

• Media/communications toolkit

www.brandywine.org/conservancy/brandywine-flood-study

PUBLIC ENGAGEMENT



95% are worried about increased frequency 
and/or intensity of future flooding

26% have experienced flood damage to 
their homes and 37% experienced 
damage to other private property

Only 28% report 
having flood 

insurance coverage

79% have had 
flooding greatly affect 

their ability to travel 
for work, recreation, 

and essential services

More than 66% have 
experienced some 
degree of financial 

losses due to flooding

51% have 
experienced property 

damage due to 
flooding



Municipal 
input

Advisory 
Committee 
feedback

Public 
engagement

Buildout 
analysis

Existing 
conditions

Climate 
change 

projections

Structural & Non-Structural 

Recommendations



1. Struble Dam – Flood Control, Fishing

2. Barneston Dam - Flood Control

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

4. Beaver Creek Dam - Flood Control

5. Chambers Lake/Hibernia Dam on Birch 
Run - Water Supply, Flood Control, 
Recreation

Marsh Creek Dam 

EVALUATION OF EXISTING FLOOD CONTROL FACILITIES



MODIFICATIONS TO EXISTING FLOOD CONTROL FACILITIES AND RESERVOIRS 

Beaver Creek Dam in East Brandywine Township before (with a 7.2 million gallon pool) and after 

(operating as dry dam with no permanent pool) the rehabilitation project, completed in 2022.  

Beaver Creek Dam – Change of Operation to Provide Additional Flood Storage



Proposed Barneston Dam Rehabilitation

Barneston Dam in Wallace Township, East Branch Brandywine Creek A labyrinth weir constructed at Lake Williams Dam in York, PA 
(photo courtesy of Gannett Fleming)

MODIFICATIONS TO EXISTING FLOOD CONTROL FACILITIES AND RESERVOIRS 



FLOODPLAIN RESTORATION

10 BG
10 mi

48,000 
cfs

34,000 cfs

5 BG
5 mi

54,000 cfs

48,000 cfs



FLOODPLAIN RESTORATION



BRIDGES, CULVERTS, AND DAMS – 

STREAM CROSSINGS

Reach
Bridges/

Culverts
Raises Flood 

Level
% 

Undersized

Main Stem 
Brandywine Del.

25 4 16%

Main Stem 
Brandywine Pa.

8 4 50%

East Branch 
Brandywine

37 7 19%

West Branch 
Brandywine

37 20 54%

Beaver Creek 16 4 25%

Brandywine 
Tributaries

168 87 52%

Total 291 126 43%



STORMWATER BASIN RETROFITS

• Analyzed 1,232 stormwater basins 

• Estimated capacity of 5.4 million cubic feet, or 
about 40 million gallons 

• roughly 1% of the capacity of the 5 major flood 
control facilities

• Potential localized flood reduction benefits



MUNICIPAL INVENTORY & ASSESSMENTS



NON-STRUCTURAL RECOMMENDATIONS

STRUCTURAL ELEVATIONS, FLOODPROOFING, AND 

PROPERTY BUYOUTS

• Public Alerts and Readiness

• Flood Insurance

• Enforcing and Enhancing Local Floodplain Regulations

• Public Education and Engagement

• Strengthening Steep Slope Protection Ordinances

Only 28% report 
having flood 

insurance 
coverage

Municipality County State Total Acres # of Parcels # of Structures 
(> 400 sq. ft)

Birmingham Township Chester PA 646.2 215 43

Pennsbury Township Chester PA 499.8 153 24

Chadds Ford Township Delaware PA 436.0 134 40

TOTAL 16442.1 6632 1707



NON-STRUCTURAL RECOMMENDATIONS

Figure 1.10. Land cover in the Brandywine Watershed, 2021

Open Space Preservation:

• River Corridor Easements

• Fee Simple Acquisition

• Conservation Easements

• Develop Municipal Open Space Funds



Chester County Water Resources Authority 

County Departments of Emergency Services / 
Emergency Management

Municipalities 

PennDOT / DelDOT 

Conservation Organizations 

Community Groups 

Individuals 

POTENTIAL IMPLEMENTATION PARTNERS AND ROLES



• Draft Reports available online

• Public engagement 

• 45-day public comment period

• Final report released April

• Final report additional materials: 

• Executive Summary

• Public Resources

NEXT STEPS



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

• Long-standing bi-state and cross-county partnerships

IMPLEMENTATION

• Project prioritization and 
project leads identification is 
underway

• Support and assist 
implementing the other flood 
studies

Rehabilitation of Beaver Creek Dam in 

East Branch Brandywine Creek Watershed, 2021



THANK YOU
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