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Agenda

1. Introduction
2. Project Goals
3. Review of Dam 4 & 6 Sites and Historic Resources
4. Review of Alternatives for Fish Passage at Dam 4 & 6
5. Consulting Party questions on Alternatives Analysis
6. General Discussion
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Introduction (USACE)

1. Attendee Introductions 
2. Reason for Meeting
3. Background on Section 106 Process
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BRRT Goals for Brandywine River
1. Restore historic American shad runs utilized by Native Americans 

by providing passage of American Shad and River Herring the 10 
remaining dams in the Delaware portion of the Brandywine

2. Provide reductions in flood water elevations where feasible as 
part of fish passage

3. Improve water quality
4. Increase recreational use
5. Provide equitable access
6. Economic development
7. Minimize impacts to archaeological and historic resources to the 

extent that fish passage is not substantially compromised
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Review of Dam 4 Site 
and Historic Resources
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Review of Dam 4 Site and Historic Resources

Dam 4 
(Current Dam)

Dam 4 
(Earlier Dam)

Former Bancroft 
Mill Buildings: 
new buildings 
constructed/ 
under 
construction

Utility

Non-functional 
Technical Fishway

Alapocas Run 
culvert walls
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Review of Dam 4 Site and Historic Resources
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Review of Dam 4 Site and Historic Resources
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Review of Dam 4 Site Archaeological Resources
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Dam 4 Creek Embankment



Dam 4 Access



Review of Dam 4 Site Archaeological Resources
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Dam 4 Shovel Test Pit Profile• 12 Shovel Test Pits Dug

• 64 Historic Artifacts Found. All 
from Imported Fill Layers

• Artifacts Include Wire Nails, Slag, 
Coal, Beer Bottle Glass, Rubber 
Hose, Ceramics

• Soil Layers Identified were 
Mostly of Imported Fill from the 
Late 19th and 20th Century

• No archaeological sites identified 
in the upland portion of the APE

• Archaeological Monitoring of 
Dam Removal Recommended



Review of 
Dam 4 
Historic 
Resources
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Review of Dam 
4 Historic 
Resources 

2 resources evaluated in 
APE

• Kentmere Dam complex

• Alapocas Run bridge and 
stone walls

Dam 4

Fish Ladder

Bridge and Stone Walls

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

Map of APE at Dam 4
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Kentmere
Dam Complex
Determined Eligible

• Under Criterion A 
and C

Components:
• Upper dam, 1896
• Current dam, c. 

1940
• Fish ladder, c. 1970

Associated with: 
• Joseph Bancroft and 

Sons, Co. Kentmere
Plant



Alapocas
Run bridge 
Determined Ineligible

Components:
• Bridge, c. 2000
• Walls / substructure, 

c. 1897

Associated with: 
• Joseph Bancroft and 

Sons, Co. Kentmere
Plant



Review of Dam 6 Site 
and Historic Resources
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Review of Dam 6 Site and Historic Resources

Culvert 
& Bridge

Dam 6

Dupont Experimental 
Station Buildings

Utilities

USGS Water 
Monitoring 
Station
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Review of Dam 6 Site and Historic Resources
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Review of Dam 6 Site and Historic Resources
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Review of Dam 6 Site Archaeological Resources
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Dam 6 Access Path



View of Dam 6
• 18 Shovel Test Pits Dug

• Primarily Fill over Truncated 
Subsoil

• 6 Artifacts Recovered (Early 
20th Century Material, 
Spike, Bolt, Window Glass, 
Beer Bottle)

• No archaeological sites 
identified in the upland 
portion of the APE

• Archaeological Monitoring 
of the Dam’s Removal 
Recommended



Review of 
Dam 6 
Historic 
Resources
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Review of Dam 
6 Historic 
Resources 

4 resources evaluated in APE

• Lower Hagley Yard Dam complex

• Stone culvert

• Platform bridge

• USGS Water Monitoring Station

4 resources surveyed but not 
evaluated 

• DuPont Experimental Station

Dam 6

BridgeCulvert

Building 236

Building 256

Buidling 269

Building 241

USGS Water Monitoring Station

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

Map of APE at Dam 6
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Dam 6 APE



Lower Hagley 
Yard Dam 
Complex
Determined Eligible
• Under Criterion A 

and C

Components:
• Dam, c. 1839

Associated with: 
• DuPont powder 

mills



Other 
Resources in 
APE
All determined 
ineligible

Stone culvert, late 19th cen.

Platform bridge, c. 1946

USGS Water Monitoring 
Station, 1946

Dam 6

BridgeCulvert

Building 236

Building 256

Buidling 269

Building 241

USGS Water Monitoring Station

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

Map of APE at Dam 6
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Dam 6 APE



DuPont 
Experimental 
Station
Surveyed, not 
evaluated

Components:
• Building 241, c. 1930
• Building 269, 1940
• Building 256, 1937
• Building 236, 1930

Associated with: 
• DuPont Experimental 

Station

Dam 6

BridgeCulvert

Building 236

Building 256

Buidling 269

Building 241

USGS Water Monitoring Station

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

Map of APE at Dam 6
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Dam 6 APE



Review of Historical & Cultural Resource Findings

Findings:
i. Dam 4 (Kentmere Dam): 

i. No findings of significant archaeological significance in upland 
portion of APE

ii. Archaeological monitoring during dam removal recommended
ii. Dam 6 (Lower Hagley Yard Dam): 

i. No findings of significant archaeological significance in upland 
portion of APE

ii. Archaeological monitoring during dam removal recommended 
to record dam construction techniques

30



Questions Historical & Cultural Resource Findings
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Alternatives

1. No Action
2. Technical Fishway
3. Nature-like Fishway: Bypass Channel or Rock Ramp
4. Dam Removal
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Alternatives: No Action

• Continued barrier to upstream 
American Shad passage

• Flooding remains an issue at and 
above the dams
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Alternatives: Denil Fishway
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Alternatives: Bypass Channel
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Alternatives: 
Rock Ramp

Aadland, Luther. 2010. Reconnecting Rivers: Natural Channel 
Design in Dam Removals and Fish Passage. Published by the 
Minnesota Department of Natural Resources. January 2010.

Example NLF
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Alternatives: Rock Ramp
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Alternatives: Full Dam Removal
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Alternatives: Partial Dam Removal
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Alternatives: Dam Removal
Partial Dam Removal

vs.
Full-width Dam Removal
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Alternatives: Dam Removal
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Full Removal v.s. Partial Removal 
in the context of these sites 



Alternatives Summary: Dam 4
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Alternatives Summary: Dam 6
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Review of Historical & Cultural Resource Findings

Anticipated Adverse Effects: 
i. Dam 4 (Kentmere Dam): 

i. Permanent impact to dam (eligible resource)
ii. Dam 6 (Lower Hagley Yard Dam): 

i. Permanent impact to dam (eligible resource)

Dupont buildings:
Not evaluated for eligibility, but no buildings will be impacted as 
part of this project
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FACTORS
Technical Options Removal Options

Technical 
Fishway

Natural 
Bypass

Rock 
Ramp

Partial
~20%

Substantial
~80%

Full 
~100%

Passage  Efficiency 1 2 4 2 4 5

Flood Reduction 1 1 0 3 4 5

River Ecology 1 2 3 3 5 5

Technical Difficulty 2 1 2 3 4 4

Cost / Resources 2 1 1 5 4 3

Adverse Impact 
Historical & Archaeological

4 5 5 3 2 1

TOTAL SCORE 11 12 15 19 23 23

Unfavorable Favorable 3 51 2 4

Considering all factors, removal of a substantial portion of both Dam 4 and Dam 6 is 
the preferred solution to provide fish passage 

ü Enables significant passage

üMitigates flood levels

ü Enhances river ecology

üPreserves dam for public



Questions?
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Next Steps
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1. Comments to USACE by January 26, 2023
2. BRRT propose mitigation stipulations for adverse effects
3. Consulting Parties provide feedback on proposed stipulations
4. Finalize Memorandum of Agreement with final stipulations 

included


