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PROJECT PURPOSE

AQUATIC RESOURCE IMPACTS

MITIGATION SITE SEARCH AND AGENCY COORDINATION

DESIGN APPROACH AND PROJECT SUCCESS



PennDOT District 6-0,   S.R. 0001, Group 03S, Sections RC1 & RC2

PROJECT PURPOSE

• District 6-0 Transportation Improvement Project along the US State 

Route 1 corridor in Bensalem and Middletown Township, Bucks 

County PA.

• Design of roadway improvement project began in January 2001.

• Project design included widening of S.R.0001, upgrading four 

interchanges, and seven bridge reconstructions.

• Project would impact wetlands and waterways

• PennDOT to implement Permittee-Responsible Mitigation 

(PRM)



Aquatic Resource Impacts OVERVIEW
Water Obstruction and Encroachment Impact Plan (Index Map)

Permanent Aquatic Resource Impacts included 12 riverine resources and 3 palustrine resources

Coastal Zone 

Management Area

Non-Coastal Zone 

Management 

Area

CZMA



Aquatic Resource Impacts OVERVIEW
Table 1:  Stream Impacts & Compensatory Stream Mitigation for the S.R. 0001, Group 03S, Sections RC1 & RC2 Improvement 

Project

Stream Impact 

Location
Stream Type

Permanent 

Stream Impacts 

(L.F.)

Mitigation Ratio*
Required Stream 

Mitigation (L.F.)

Provided Stream 

Mitigation (L.F.)

Section RC1 Perennial 515 1:1 515 860

Section RC2
Perennial & 

Intermittent
1,389 1:1 1,389 1,488

Total 1,904 1,904 2,348

Table 2:  Wetland Impacts & Compensatory Wetland Mitigation for the S.R. 0001, Group 03S, Sections RC1 & RC2 Improvement 

Project

Wetland Impact 

Location
Wetland Type

Permanent 

Wetland Impacts 

(Ac.)

Mitigation Ratio
Required Wetland 

Mitigation (Ac.)

Provided PEM Wetland 

Mitigation (Ac.)

Section RC1 N/A 0 N/A 0 N/A

Section RC2
PFO 0.176 2:1 0.352 See Off-Site Info Below

PEM 0.037 1:1 0.037 See Off-Site Info Below

Off-Site Mitigation PFO 0.307 2:1 0.614 1.37

Total 0.520 1.003 1.37



Aquatic Resource Impacts OVERVIEW

WET-11B (CZMA) WUS-26 UNT Poquessing Creek 

(Non-CZMA)

WUS-14 UNT Neshaminy Creek 

(CZMA)



MITIGATION SITE SEARCH AND 
AGENCY COORDINATION



Mitigation Site Selection Criteria

• Proximity to Impacts and within the Neshaminy and/or Poquessing Creek 

Watersheds

• Perennial first and second order streams

• USEPA 303(d) listed

• Site access and possible utility constraints

• Potential for Stream and Wetland Restoration (Coupled resource benefits)

• Coastal Zone Management Area (Learning Lesson #1)



Desktop and Field Evaluated Sites
Desktop Screening Field Evaluation Screening Field Evaluation Form



Agency Coordination

Off-site mitigation 
evaluation

• A total of 11 sites were 
evaluated as candidates 
for off-site mitigation

Example of  off-site mitigation evaluated



Field View with Agencies to Garner 
Support for Mitigation Requirements

• Both palustrine and riverine impacts needed to 

be within the CZMA. 

• Ideal site for addressing stream and wetland 

mitigation activities was Site NC-4 but outside 

the CZMA.

• Site NC-7 was inside the CZMA, however, not 

suitable for addressing stream and wetland 

mitigation impacts.

NEEDED SITE INSIDE CZMA – ASAP!

OUTSIDE CZMA

CZMA Boundary



Watershed Partners

• Neshaminy Creek State Park

• Bucks County Conservation District 

Watershed Specialist

• Bucks County Parks and Recreation

• Silver Lake Nature Center 

opportunities

• Site search with staff to find 

impacted stream at Bensalem 

Township High



DESIGN APPROACH
BENSALEM TOWNSHIP HIGH SCHOOL



Stream and floodplain 
restoration to maximize 

ecological benefits

• Agricultural Pond Impacts

• Post-settlement land clearing

• Ditching and Channelization

• Post-settlement alluvium in floodplains

Project Site, 

1938 Aerial Image



• Severely entrenched

Visual Assessment

• Breached Primary Dam

• Breached Secondary Dam • Draining perched wetlands

• Debris jams from fallen trees

Justification of Impairment and Need for Restoration

• Upstream, Downstream, and Project Reach



• Characterize Existing Stream Conditions
• Stream Type

• Entrenchment Ratio

• Cross-Sectional Area

• Channel width

• Mean depth

• Substrate Analysis

• Longitudinal Profile

Geomorphic Assessment



• Characterize Soil Profile
• Soil Types

• Clay, loam, sand, silt

• Hydric Soils

• Red/Ox Conditions

• Soil Horizons

• Depths

• Thickness

• Soil color

Trench Investigation



DESIGN APPROACH

• Maximize stream and wetland restoration to maximize mitigation 

credits for Permittee-Responsible Mitigation (PRM)

• Sustainable for the full range of flows (up to 100-year event)

• Floodplain reconnection to promote wetland establishment as well 

as provide long-term stability (Aquatic Resource Coupling)

• Sediment transport analysis of the sediments from the watershed



STREAM AND WETLAND DESIGN PLANS

• Approximately 1,488 LF of stream mitigation (restoration)

• Approximately 1.2 acres emergent wetland (reestablishment)



DESIGN ELEMENTS

• In-Stream Structures

• Engineered Riffle

• Log Sills (both channel and floodplain)

• Toe Wood Structures

• Robust Wetland Seed Mix

• Existing and New Outfall Stabilization

• River continuum through existing utility bridge crossing



• In-Stream Structures

• Engineered Riffle

• Log Sills

• Toe Wood Structures

PHOTOS OF DESIGN ELEMENTS



• One Existing and Three New Stormwater Outfalls

PHOTOS OF DESIGN ELEMENTS



• River continuum and Aquatic Organism Passage (AOP) 

through existing bridge

PHOTOS OF DESIGN ELEMENTS



TROPICAL STORM ISAIAS - August 2020
Approximately 2 months after Construction



• 6.0”-10.0” rain in 3-4 hours

• Greater than the 100-year storm event

1-Year Post-Construction – Tested Again



July 22,2021
One week after 100-Year storm event



July 2022 – Two Years Post Construction
Looking downstream

Looking upstream



PLEASE
CONTACT US:

Andrew W. Donaldson
Senior Environmental Scientist

JMT, Inc.

220 St. Charles Way, Suite 200

York, PA 17402

717.579.4096

adonaldson@jmt.com

David W. Fischer
Assistant Environmental Manager

PennDOT District 6-0

7000 Geerdes Boulevard

King of Prussia, PA 19406

610.205.6851

davfischer@pa.gov

Questions
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