
 
 

 
 

Delaware River Watershed  
Sediment Reduction Project 

Pollutant Reduction Plan 
 

Chester and Montgomery Counties 
 Delaware River Watershed, Pennsylvania 

 

   
 

Prepared For: 
Commonwealth of Pennsylvania Department of Transportation 

Purchase Order # 4300778983 
 

Prepared By: 
First Pennsylvania Resource, LLC 

a wholly owned subsidiary of RES, LLC 
317 East Carson Street, Suite 242 

Pittsburgh, PA 15219 

 
 

 Revised April 2025 
  



 
 

 
 

 
 

TABLE OF CONTENTS 

Executive Summary ................................................................................................................. 4 

A.   Pollutants of Concern ................................................................................................ 5 

B.    Prospective BMP Sites and MS4 Eligibility ......................................................... 5 

B.1 BMP Sites ................................................................................................................... 6 

B.1.1 Loch Nairn (BMP-1) ............................................................................................ 6 

B.1.2 Cobbs Creek (BMP-2) ......................................................................................... 6 

B.2 MS4 Eligibility ........................................................................................................... 7 

C.  Determine Existing Loading for Pollutants of Concern ................................. 7 

C.1 Baseline Data Collection ....................................................................................... 7 

C.2 Data Analysis ............................................................................................................ 8 

C.3 Results ........................................................................................................................ 9 

D.    BMPs to Achieve Reductions in Pollutant Loading ........................................ 10 

E.  BMP Project Schedules and Operations and Maintenance (O & M) ........ 12 

F.  Summary and Conclusions .................................................................................... 13 

 

  



 
 

 
 

LIST OF TABLES 
Table 1: Summary of MS4 Project Stakeholders 
Table 2: USFWS Erosion Rates 
Table 3: Baseline Data Summary 
Table 4: Existing Pollutant Loads  
Table 5: Anticipated Sediment Reductions 
Table 6: Performance Standards Summary Table 
  

 

LIST OF GRAPHS 
 

Graph 1: Bank Erosion Rates  
 

LIST OF APPENDICES 
 
Appendix A: Figures  
 Figure 1: BMP Vicinity Map 
 Figure Series 2: Project Location Maps 

Figure Series 3: 2019 Land Cover Maps 
Figure Series 4: BEHI Ratings Maps 
Figure Series 5: NBS Ratings Maps 
Figure Series 6: Erosion Rates Maps 
 

   
Appendix B: Design Plans   
Appendix C: Supporting Data  
  

 



 
 

4 
 

Executive Summary 
First Pennsylvania Resource, LLC (“FPR”), a wholly owned subsidiary of Resource 
Environmental Solutions, LLC (RES) has prepared a Pollutant Reduction Plan (PRP)/PRP 
Amendment, collectively called the PRP, for the Delaware River Watershed (Delaware) 
Sediment Reduction Project (Project) to be implemented within the Delaware River Watershed 
in Pennsylvania. The purpose of the Project is to provide pollutant reduction toward 
PennDOT’s and New Garden Township’s (NGT) sediment reductions as outline in each of their 
respective MS4 permits.  
The Project proposes to use stream restoration with a floodplain restoration approach at the 
selected sediment reduction BMPs at multiple locations within the Delaware River Watershed 
(4-Digit HUC #0204). RES is contracted to provide a minimum sediment reduction target of 
1,064,822 lbs/year for PennDOT, 332,173 pounds of which will also be by New Garden 
Township who has a Memorandum of Understanding with PennDOT for partnering. RES has 
identified and investigated two BMP sites with varying levels of degradation, that will satisfy 
the sediment reduction required for PennDOT and its municipal partner, New Garden 
Township. This Plan includes an introduction to, and data for the two BMP Sites.  
The prospective streams are unstable with incised channels due to stormwater impacts and 
historic and ongoing land uses. The proposed floodplain restorations are designed to be self-
sustaining, highly functioning floodplain systems that will reduce pollutant loadings by 
stabilizing eroding streambanks and reconnecting the stream with its historic floodplain. 
Restoration efforts will utilize a combination of channel restoration, floodplain grading, 
subsurface grade control structures, and habitat structural improvements to restore the 
channel pattern and floodplain. The floodplain restoration approach aims to spread high flow 
storm events across a larger re-established floodplain area, reducing shear stresses within 
the channel. A combination of subsurface logs and rocks will be used to provide grade control 
and long-term vertical bed stability. The resulting stream complexes are designed to have low 
bank heights and low to very low streambank erosion rates. Where site conditions will not 
accommodate floodplain restoration, a rehabilitation or enhancement approach will be used 
to repair and stabilize the eroded stream channels/reduce sedimentation.  
This PRP and associated baseline sediment loading, reduction, and effectiveness calculations 
were prepared in accordance  with the PA DEP MS4 Checklist Series (2020) , PA DEP guidance 
document 3800-PM-BCW0100k - National Pollutant Discharges Elimination Systems (NPDES) 
Stormwater Discharges from Small Municipal Separate Storm Sewer Systems Pollutant 
Reduction Plan (PRP) Instructions (3/2017), Consensus Recommendation for Improving the 
Application of the Prevented sediment Protocol for Urban Stream Restoration Projects Built 
for Pollutant Removal Credit (02/2020), Consensus Recommendations to Improve Protocols 
2 and 3 for Defining Stream Restoration Pollutant Removal Credits (10/2020), the Credit 
Determination Protocols 1 and 3 of the “Recommendations of the Expert Panel to Define 
Removal Rates for Individual Stream Restoration Projects (09/2014) (collectively referred to 
as the Updated Expert Panel Documents).”   
The results of the investigation indicate that the prospective BMPs presented here can achieve 
and/or exceed the contracted sediment reduction target of 1,064,822 lbs/year, as well as 
substantially reduce nitrogen and phosphorus loading. The site-specific reduction totals for 
sediment, or total suspended solids (TSS), are provided. These calculations demonstrate a 
direct nexus between the Delaware River Restoration effort and improved water quality in the 
Delaware River Watershed.  



 
 

5 
 

A. Pollutants of Concern  
The proposed Project will consist of BMPs within a combination of sub-watersheds in the 
greater Delaware River Watershed. As a project within the Delaware River Watershed, the 
pollutants of concern are sediment and nutrients (Total Phosphorus (TP) and Total Nitrogen 
(TN)). According to the PRP instructions, the assumption can be made that meeting the 
sediment reduction goals for the watershed will also accomplish nutrient reduction goals. For 
this project, sediment will be discussed as the primary pollutant of concern (POC) but TP and 
TN reduction estimates can also be provided. 

B. Prospective BMP Sites and MS4 Eligibility 
 

PennDOT and NGT have Pollutant Reduction Plans (PRP) obligations in the National Pollutant 
Discharge Elimination System (NPDES) under their individual MS4 permits with sediment 
reduction requirements. A summary of the MS4 permit holders, planning areas, 
implementation timeframes, and methods for calculating loading and load reduction is 
presented in Table 1.  

Table 1 Summary of MS4 Project Stakeholders 

Stakeholder 
Permit 

Issuance/Renewal 
Date 

Implementation 
Date 

Planning 
Area 

Minimum 
Reduction 

Need 
(Lbs/Year) 

Methods Used for Calculating 

Sediment 
Loading 

Sediment Load 
Reduction 

PennDOT 29-Oct-21 Oct-26 Delaware 
Bay 1,064,822 Simplified Method 

Expert Panel 
Protocols or 44.88 

lb/ft Default 

New Garden 
Township 1-Mar-18 1-Mar-23 

New 
Garden 

Township 
332,173 Simplified Method 

Expert Panel 
Protocols or 44.88 

lb/ft Default 
 

In accordance with the PennDOT and MS4 permit conditions, the Final PRP must be advertised 
in the PA Bulletin and go on the Permittee’s website for public review. Modification of the PRP 
will require 30-day public comment period.  
 
The two identified BMPs vary in terms of land ownership, historic land use, type and extent 
of degradation, and cover type but are within the urbanized areas or within 1-mile buffers of 
the urbanized areas (2010 census) and are heavily impacted and eroded due to stormwater 
runoff. Baseline data collection has been performed in the field for all BMPs.  

 
Figures detailing the location of the prospective BMPs, the immediate surroundings, and visual 
representations of baseline data collected are provided in Appendix A: Figures. Figures include 
Figure 1: Vicinity Map, Figure Series 2: Project Location Maps, Figure Series 3: 2011 National 
Land Use Maps, Figure Series 4: Bank Erosion Hazard Index (BEHI) Ratings Maps, Figure 
Series 5: Near Bank Stress (NBS) Ratings Maps, and Figure Series 6: Erosion Rate Maps The 
restoration approaches are shown in Appendix B: Design Plans. The BMP-specific loading and 
reduction values are summarized in Sections C and D below and in Appendix C: Supporting 
Documentation. Photographs documenting the active erosion are also included in Appendix 
C. 
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B.1 BMP Sites 

B.1.1 Loch Nairn (BMP-1) 
The Loch Nairn site contains two unnamed tributaries (UNT) to East Branch White 
Clay Creek. RES has finalized land agreements with the owner, New Garden 
Township to implement this project. Land cover within the proposed BMP limits 
include partially maintained lawn, and fallow fields that were previously maintained 
as a golf course. Open water ponds associated with the golf course are also located 
throughout the proposed BMP site. The golf course is no longer in operation and 
the township manages this area as public open space. The approximate 5,122 LF 
of UNT to East Branch White Clay Creek within the BMP originates from drainage 
from outside of the BMP limits and confluences with East Branch White Clay Creek 
outside of the BMP limits approximately 500’ north of Route 1. The UNT to East 
Branch White Clay Creek is listed as Exceptional Value (EV; Ch. 93 Designated 
Use). This stream was observed to have steep vertical banks ranging from two to 
five feet in height, limited bank protection, and degradation due to historic 
alterations that were made during past agricultural practices and later as part of 
the roadway and golf course development. RES proposes to utilize floodplain 
restoration and forested buffer BMPs to maximize sediment reduction potential. 
The Loch Nairn BMP would be utilized to meet New Garden Township’s MS4 
sediment reduction obligations in the Delaware River. 
 

B.1.2 Cobbs Creek (BMP-2) 
The Cobbs Creek BMP is located on property owned by the City of Philadelphia. 
This BMP is located adjacent to a previously closed golf course which is in the 
process of being reopened by a local non-profit group. The Cobbs Creek BMP was 
originally permitted as a phase of a proposed Mitigation Bank. This phase of the 
project (Phase 2) will be removed from the Mitigation Banking documents and will 
be used exclusively for MS4 credit. The property of the BMP includes a tributary 
(UNT) to Cobbs Creek and a section of Cobbs Creek, both of which flow into the 
Delaware River near the southern border of Philadelphia. RES has finalized land 
agreements with the City of Philadelphia to implement this BMP. Land cover within 
the proposed BMP limits largely consists of developed open space of the former 
golf course surrounded by urbanized residential and commercial areas and public 
parks. The roughly 2,411 LF of Cobbs Creek and UNT to Cobbs Creek within the 
BMP originate from the west under Lansdowne Avenue and continue downstream 
terminating approximately 40’ before Cardington Road. Cobbs Creek and its 
tributaries are listed as impaired for recreational use due to concerns about water 
quality, including bacteria (E. coli) and other pollutants such as sediment and 
nutrients. The tributary and Cobbs Creeks are entrenched with high vertical banks 
with an average of five feet and limited bank protection/vegetation. Grapevine 
(Vitis sp.) and Japanese knotweed (Reynoutria japonica) are heavily prevalent 
along the watercourses. RES proposed to utilize floodplain restoration to maximize 
sediment reduction potential. 
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B.2 MS4 Eligibility 
The prospective BMPs meet the minimum eligibility criteria summarized in the 
“Considerations of Stream Restoration Projects in Pennsylvania for Eligibility as an MS4 
Best Management Practice” Document. These minimum criteria include: 
 
 Documented existing and active streambank erosion (Section C, Appendices A and C); 
 A minimum of 100 linear feet of stream channel (Table 3, Appendices A and C); 
 Impervious areas upstream of the project must be sufficiently treated to address peak 

flows that may exceed engineering design thresholds or compromise channel form and 
function; 
 The first step in the design process is an existing conditions watershed assessment 

which accounts for the drainage area and difference in land cover within and 
upstream of the project area. In the 2D modeling, steady-state peak flow are 
determined from the watershed assessment to design for the worst-case scenario 
100-year event. By nature, the floodplain designs act in such a way that peak flows 
are attenuated during storm events relative to the pre-design conditions. Easier 
access to a wide and hydraulically rough floodplain decreases flow velocity, which 
in turn increases residence time within the project area. This increased residence 
time flattens the runoff hydrograph relative to the existing conditions. Model results 
are also used to design grade and erosion control structures in areas that 
demonstrate high shear stresses to ensure that the integrity of the channel’s form 
and function is maintained even during strong storm events (Appendix B). 

 The project addresses both sides of the channels; 
 The project maximizes floodplain reconnection through the regrading of the floodplain 

and a combination of approaches to either raise the floodplain and channel elevation 
through valley fill or to lower them to reconnect the stream to the groundwater table 
(where appropriate). The restored bank heights are designed to be very low (6”-12”) in 
order to maximize overbank flooding events into the floodplain; and, 

 The projects include a minimum permanent 35’ riparian forested buffer.   

C. Determine Existing Loading for Pollutants of Concern 
Extensive baseline site investigations were conducted at the BMPs by RES staff to evaluate 
existing sediment loads and erosion rates, following protocols established in the Updated 
Expert Panel Documents, and to guide restoration design.  

C.1 Baseline Data Collection 
Within the study area for each BMP, the streams were walked to identify restoration 
potential and identify unique reaches. Reaches with full restoration potential were 
subdivided into unique categories based on land cover type, land use type, vegetation 
status, and bank erosion severity/frequency. One Bank Erosion Hazard Index (BEHI) 
Assessment and Near Bank Stress (NBS) Assessment was completed at a representative 
eroding bank in each of the assessment reaches. NBS was estimated following procedures 
outlined by Rosgen using a Level II – General Prediction estimation described in Method 
1: Rapid Visual Assessment. Upon the completion of the evaluations, each reach was 
walked again to verify the assessment results, record the average height of each study 
bank and determine the start and endpoints of the banks using Juniper Systems Geode 
GNS3 Receivers paired with mobile devices for sub-meter accuracy.   
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Soil bulk density samples were collected approximately every 500 feet using standard core 
sampling methods at a range of depths. These samples were analyzed by Ackenheil 
Engineering and the results are summarized in Table 3. Baseline Data Summary and in 
Appendix C. Supporting Documentation. At each BMP, the average of all of the samples 
at that site was used as the bulk density value in the Protocol 1 calculations.  
Although bank erosion pins can be unreliable, as they fail to accurately account for the 
many causes of erosion and are often washed away, they are widely used to give a 
“snapshot” of lateral erosion occurring at set locations within a streambank. Bank erosion 
pins were installed at representative locations within the main stem and tributary of both 
BMPs. The banks were surveyed at the cross-section containing each bank pin to provide 
information about bank conditions at the time of installation. The date and bank height 
were noted, and measurements were taken from the end of the pin to the streambank. 
The measurements were collected multiple times over the course of the year and the 
average lateral bank erosion was calculated. The locations of the erosion pins are 
identified in the Figure Series 6 (Appendix A. Figures). This data is provided in Appendix 
C for results collected to date, for a minimum of 12 months’ worth of measurements. 
Acute bank slumping, or mass wasting, a substantial mechanism contributing to sediment 
loss from the site, was also observed at various locations within the BMPs. This data is 
important because it can account for the majority of erosion observed and is either not 
captured at snapshot locations by bank pin measurements or is misrepresenting bank pin 
measurements as though the bank is aggrading when it is in fact buried by material 
slumping on top of them. In addition, bank pin data cannot provide estimates of the 
sediment being lost as a result of vertical instability, in all locations, or in major storm 
events.  
A topographic and longitudinal profile survey was conducted across each site and for the 
existing streams as a component of final design and project development.  

C.2 Data Analysis  
Data analysis was completed using the field assessment data and surveyed stream data 
in ESRI ArcGIS Pro and Microsoft Excel. For each BMP, a detailed attribute table was 
created for the entirety of the surveyed stream layer using the BEHI and NBS evaluation 
data gathered during the field investigation. Bank heights were adjusted using the GPS 
data to account for the variation in bank height throughout each assessment reach. The 
final attribute table included the following: Reach ID, Restoration Type, Study Bank 
Height, Bank Full Height, Bank Angle, Root Depth, Root Density, Surface Protection, Bank 
Full Width, and Stream Length. 
The attribute table was then exported to Microsoft Excel to complete the analyses. BEHI 
data was analyzed and values were generated following procedures established in David 
L. Rosgen’s “A Practical Method of Computing Streambank Erosion Rate (2001).” NBS 
Ratings were generated again using best fit polynomial equations extracted from scatter 
plots created in excel using Rosgen’s established values and ratings converted to numeric 
values.  
Bank erosion rates were then calculated following procedures outlined in Rosgen’s Bank 
and Nonpoint Source Consequences of Sediment (BANCS) Method with the incorporation 
of Bank Erosion Curves created by the U.S. Fish & Wildlife Service Chesapeake Bay Field 
Office Coastal Program (Graph 1). For a more accurate and rapid calculation of erosion 
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rate, values were plotted in excel on a scatter plot where linear equations were later 
developed. The generated graph and equations are provided below.  

 

Graph 1: USFWS Bank Erosion Rate Curve  

 

Table 2. USFWS Erosion Rates  
Extreme 6 y = 0.6465exp (0.3159x) 

High-Very High 5 y =0.1463exp (0.4852x) 
Moderate 3 y = 0.0152exp (0.9921x) 

Low 2 y = 0.001exp (1.5041x) 

C.3 Results 
The baseline data for both BMPs in Table 3. BEHI and NBS scores ranged from very low 
to extreme, with an average ranging from moderate to moderate-high. All BMPs have 
areas with severe erosion and high bank heights. These data can be assessed visually for 
each BMP in Figure Series’ 4-6. 
 

Table 3: Baseline Data Summary 

Variables BMP-1 
 Loch Nairn 

BMP-2  
Cobbs Creek 

Stream Length 6,457 2,555 

Average 

Bank Height           
(ft, weighted ave) 1.86 5.59 

BEHI Mod-High Mod-High 

NBS Moderate Moderate 
Erosion Rate       

(weighted ave) 0.51 0.39 

Soil Bulk Density 90.93 (6 samples) 75.35 (4 samples) 

 
Based upon these data, the annual sediment loads were calculated for each BMP. A default 
sediment delivery factor of 0.181 was then applied to determine the rates of sediment 
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delivered to the Delaware Bay from these BMPs. These data and the calculated erosion 
rates indicate highly unstable streambanks at the BMPS are resulting in large volumes of 
existing pollutant loading (Table 4: Existing Pollutant Loads at Prospective BMPs).  
 

D. BMPs to Achieve Reductions in Pollutant Loading 
Per the instructions in each of their respective MS4 permits, PennDOT and NGT must use the 
Expert Panel Protocols, each permittee’s results are summarized in a separate table (Tables 5-6). 
To estimate the pollutant reduction directly attributable to the proposed stream restoration BMPs 
using the Expert Panel Protocols (Appendix B: Design Plans), the total loads (tons/yr) were 
converted to the unit loads (lbs/ft/yr) by dividing the total load by the linear footage of stream, 
which was calculated as half of total streambank lengths and multiplying by 2,000 to convert into 
lbs. 
The Protocol 1 calculations result in the projected sediment reduction yield achieved through 
direct prevention of sediment loss using calculated existing loads. In accordance with the PRP 
Instructions for such stream restoration BMPs, the total load reductions were calculated using the 
applicable sediment delivery ratio. The restoration efficiency uncertainties were calculated at the 
default 50% and at 90%, based upon the mathematical relationship of high existing and low 
proposed bank heights as observed on similar floodplain restoration projects.  

Recent PA DEP guidance has indicated that restoration efficiencies up to 90% may be used with: 
1) adequate documentation of a secondary method to validate the BANCS assessment, 2) pre-
construction monitoring data, 3) a post-construction monitoring plan, and 4) a minimum of 1 year 
of post-construction monitoring data to justify the results. RES has installed bank pins within the 
which have already been assessed in the field to allow for a secondary method of validating 
BANCS data.  

A simplified version of the updated Protocol 3 methodology from Consensus Recommendations 
to Improve Protocols 2 and 3 for Defining Stream Restoration Pollutant Removal Credits was used 
to determine the suspended sediment load reductions as a result of the Delaware River MS4 
conceptual restoration designs. The USGS Groundwater Toolbox and USGS StreamStats were 
used to determine each site’s 50% recurrence interval baseflow and annual flow exceedance 
interval curve. That flow data was used to define the extents of the Floodplain Trapping Zone 
(FTZ) in both the existing and proposed conditions, and to determine the net percentage of flows 
treated in the conceptual floodplain design. The USDA Cross-Section Analyzer was used to 
complete the conceptual-level modeling whereas final calculations will be performed using a 1D 
or 2D HEC-RAS model. The entirety of the floodplain was assumed to be non-tidal wetland (NTW) 
restoration. The specific steps of Protocol 3 were then followed to determine each site’s annual 
sediment load delivered to the site using landcover data corresponding to the baseline loading 
rate in the PRP (Simplified Method), and final sediment load reduction in units of [lbs TSS/yr]. 
The summary of Protocol 3 results are included in Appendix C and a detailed summary of this 
approach. 
PennDOT’s potential BMPs and reduction results are summarized in Table 5 using the land use 
loading rates employed in the PennDOT’s PRP. PennDOT and New Garden both use the Simplified 
Method and the same loading rate (Chester County Loading Rate in NGT PRP). This method has 
a set nutrient loading rate for both impervious and pervious surfaces in lbs/acre/yr. This rate is 
multiplied by the area of pervious and impervious landcover within the watershed to get an annual 
in lbs/yr.  The difference is the Land Cover Data used to determine the annual sediment load 
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delivered to the site. Table 6 uses Chesapeake Conservancy's Land Cover Data Project 2013/2014 
Pennsylvania Statewide Dataset.  

A detailed report discussing how the Protocol 3 reductions were calculated for each site is included 
in Appendix C. Appendix C, also provides a discussion on how the reductions provided by the 
forested buffer BMP at the Loch Nairn BMP were developed.  

Table 5.  Anticipated Sediment Reductions for PennDOT Proposed BMPs 

Variables 

BMP Total Sediment 
Reduction (Lbs/Yr) 

Loch 
Nairn 

Cobbs 
Creek 

Interim 
75% 

Efficiency 
90% 

Efficiency 

TSS Delivered Load (Lbs/Yr) 349,055 161,759 1,085,091 1,155,563 

Protocol 1: Annual TSS 
Reduction (Lbs/Yr) 

Interim 75% Efficiency 261,791 121,319   

90% Efficiency 314,150 145,583   

Protocol 3: Additional TSS Reduction (Lbs/Yr) 17,042 640,932   

Additional Forested Buffer BMP Reductions 27,619 n/a   

Total Annual TSS 
Reduction (Lbs/Yr) 

Interim 75% Efficiency 306,451 762,251 
  

90% Efficiency 358,809 786,515 
  

*It is understood that only 75% efficiency will be granted until the 1-year post-construction validation monitoring even 
provides data justifying the capped 90% efficiency. 

The totals above indicate potential reduction generation for each BMP in it's entirety. Actual reduction generated will be 
determined by the extents of the constructed BMP and through 12-month post construction validation. 
 

Table 6.  Anticipated Sediment Reductions for New Garden Township-eligible BMPs 

Variables 

BMP  Total Sediment Reduction 
(Lbs/Yr) 

Loch 
Nairn 

Interim 75% 
Efficiency 90% Efficiency  

TSS Delivered Load (Lbs/Yr) 349,055 309,007 361,366  

Protocol 1: Annual TSS 
Reduction (Lbs/Yr) 

Interim 75% Efficiency 261,791    

90% Efficiency 314,150    

Protocol 3: Additional TSS Reduction (Lbs/Yr) 19,598    

Additional Riparian Buffer TSS Reduction (Lbs/Yr) 27,618    

Total Annual TSS 
Reduction (Lbs/Yr) 

Interim 75% Efficiency 309,007 
  

 

90% Efficiency 361,366 
  

 

*It is understood that only 75% efficiency will be granted until the 1 year post-construction validation 
monitoring even provides data justifying the capped 90% efficiency.  

Table 4: Existing Pollutant Loads at Proposed BMPs 

Variables BMP-1 
Loch Nairn 

BMP-2 
Cobbs Creek 

Total Annual Load 
(Lbs/Year) 1,928,479 893,697 

Delivery Factor  TSS 0.181 

Bulk Density (Lbs/CF) 90.93 75.35 
Delivered TSS (Lbs/Year)        349,055 161,759 
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The totals above indicate potential reduction generation for each BMP in it's entirity. Actual reduction 
generated will be determined by the extents of the constructed BMP and through 12-month post construction 
validation. 

 

 

 

E. BMP Project Schedules and Operations and Maintenance (O & M) 
RES has negotiated site protection instruments (SPIs) with the landowners of the Loch Nairn BMP 
(New Garden Township) and the Cobbs Creek BMP (City of Philadelphia) to restrict activities which 
would be incompatible with the objectives of the project site. The SPI will be recorded within 60 
days at the county courthouse after receipt of all required permits, clearances, approvals and 
authorizations and prior to project implementation. Recording the SPI after all necessary permits 
are approved avoids creating irreversible encumbrances on the land title until there is minimal 
risk of project modification. The final SPI may be subject to review and approval by all parties. 

RES has secured all necessary regulatory permits and initiated construction of the Cobbs Creek 
Restoration Site in April, 2025 and anticipates construction of the Phase 2 portion association with 
the Cobbs Creek BMP in Fall 2025. The permits associated with the Loch Nairn BMP will be 
received in April/May 2025 and construction is anticipated to begin in July 2025. 

Following construction, RES will perform the maintenance and monitoring (M&M) responsibilities 
for a period of five years, as required by the Chapter 105 permit conditions. RES will inspect the 
BMPs annually to perform monitoring and all necessary maintenance needed for the continued 
viability of the project for the M&M period. The need to perform maintenance will be assessed 
during annual visits, and if deemed necessary, appropriate remedial action will be performed to 
repair deficient areas. This includes fixing damage to the stream banks due to flood events. 
Maintenance events will also be used for invasive species control to promote the success of the 
riparian plantings. RES will also perform inspections after major flood events that have the 
potential to damage the stream system. Once the long-term operations and maintenance (O&M) 
period begin, RES will act as the initial long-term steward until another qualified, watershed-
focused entity is willing to assume long-term stewardship responsibilities. Coordination with other 
potential organizations has been initiated and is ongoing.  

Following construction at each BMP, RES will complete an as-built survey of the relocated streams 
to include a full longitudinal profile illustrating the channel restoration. One permanent monitoring 
location will be installed per every 1,000 linear feet of stream as a reference at each site to 
illustrate post-construction conditions. HOBO water gauge data loggers will be installed at this 
location within the stream and floodplain to gather hydrologic data. The as-built reports will be 
submitted to PA DEP and USACE following construction and planting completion. 

During the five-year maintenance and monitoring period, annual monitoring reports will be 
submitted to PA DEP and USACE by December 31 each year monitoring occurs. At a minimum, 
monitoring reports will include: 

 Visual observations of stream banks and channel/floodplain geometric stability 
 Description of the general condition of restored wetland and upland areas 
 Photos taken from ground level at each permanent photo monitoring location  
 Assessment of vegetative cover in reestablished wetland corridor  
 BEHI and NBS assessments for the restored stream channel to validate nutrient 

reduction efficiency 
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 Hydrologic data from the stream channel and wetlands to record real time water 
surface elevations throughout the growing season and validate the reconnection of 
the stream to the floodplain (if Protocol 3 credits are claimed) 

 Discussion of the maintenance and monitoring activities conducted, and 
 Proposed maintenance schedule for the following year based upon the results of the 

annual monitoring. 
A summary of the proposed performance standards for the sites is summarized in Table 6. The 
anticipated schedule for the implementation of the final PRP is included as Appendix E. 

Table 6: Performance Standards Summary Table 

Resource Type Performance 
Standard Type Evaluation Performance Standard Value Unit 

Streams 

Bank Stability BEHI Score <Low --- 
Geomorphic 

Stability Visual Observation No observed vertical or horizontal instability  --- 

Large Woody 
Debris Cubic meter per Acre >25% increase  % 

Stream 
Hydrology 

Channel/Floodplain 
Connectivity ≥1 Bankfull event per year # (Count) 

Substrate Pebble Count D50 particle size remains in the same size 
class or larger as noted in As-Built 

 

Wetlands 

Vegetation Plot Assessment 
Native herbaceous plant coverage will be at least 
65% during Year 1 monitoring, 80% during Year 

2 monitoring and at least 85% each year 
thereafter 

% 

Vegetation Plot Assessment Prevalence index value <3.0 --- 
Groundwater 

Hydrology Soil Saturation Saturation within the upper 1’ for ≥12.5% of the 
growing season % 

F.  Summary and Conclusions   
According to the results generated, the proposed sites will achieve or exceed PennDOT’s minimum 
reduction goal of 1,064,822 lbs/year, NGT’s goal of 332,173 lbs/year. 

Based on anticipated post-construction stream conditions, including low bank heights and low-
very low erosion rates resulting from the floodplain restoration approach to stream restoration, a 
preliminary calculation of delivered nutrient loading from the BMPs would estimate a delivered 
TSS loading of greater than or equal to 90%. In accordance with agency coordination and PA 
DEP recommendations, RES has been directed to assume only a 50% efficiency initially and then 
validate the actual post-restoration condition, which RES has calculated on similar projects to be 
above 96% (PA DEP caps at 90%). These calculations demonstrate a direct nexus between the 
potential Delaware River Watershed BMPs and improved water quality improvements in the 
downstream Delaware River Watershed. They also confirm that, amongst the various studied 
BMPs, RES can provide a viable and feasible mechanism to provide PennDOT the contracted 
sediment reduction. 
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Cobbs Creek Phase 2 Proposed Channel Flow P3 Analysis 

• Cross section 6909 is the first cross section to experience floodplain inundation at a discharge of 20.5 cfs.  
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105713_Cobbs Creek CLOMR       Plan: P_P3_Phase 2    3/31/2025 

  PCM XS 6909 (ECM XS 6808, SURVEY XS 20)  Proposed Channel Flow Cobbs Phase 2 Q = 20.5 cfs
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Cobbs Creek Phase 2 Proposed 1ft Floodplain Flow P3 Analysis 

• Cross section 7219is the last cross section to achieve the 1ft floodplain flow at a discharge of 855 cfs. Since 

floodplain velocities are less than 2 ft/s. the FTZ cap is extended. Note that cross sections used in bridge 

geometry definition were excluded from this analysis. 
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105713_Cobbs Creek CLOMR       Plan: P_P3_Phase 2    3/31/2025 

  PCM XS 7219 (ECM XS 7170, SURVEY XS 19) [FEMA XS P]  Proposed 1' Floodplain Flow Cobbs Phase 2 Q = 855 cfs
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Cobbs Creek Phase 2 Proposed 3ft Maximum Floodplain Depth Flow P3 Analysis 

• Cross section 7219is the last cross section to achieve the 1ft floodplain flow at a discharge of 855 cfs. Since 

floodplain velocities are less than 2 ft/s. the FTZ cap is extended. Note that cross sections used in bridge 

geometry definition were excluded from this analysis. 
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  PCM XS 7219 (ECM XS 7170, SURVEY XS 19) [FEMA XS P]  Proposed 3' Floodplain Depth Max Flow Cobbs Phase 2 Q = 1877 cfs
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9.0 APPENDIX D – PENNDOT POLLUTANT REDUCTION PLAN EXCERPT FOR LOADING 

RATES 
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PennDOT Pollutant Reduction Plans  PA DEP Revised Submission 
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Existing Load for Pollutants of Concern 
Calculation Methodology 
The PRPs utilize the “simplified method” described in PA DEP’s NPDES Stormwater Discharges 
from Small MS4 PRP Instructions (3800-PM-BCW0100k). With the vast and dispersed nature of 
PennDOT’s roadways across the state, the simplified method was determined to be the most 
practical method for calculating PRP requirements.  

The state-owned impervious areas within urbanized areas are the basis for calculations. Any 
portion of a state roadway within PennDOT’s MS4 Planning Area is included in the evaluation, 
further described in the following sections. This is a conservative approach that overestimates the 
impervious area within the planning area because the portions of the impervious area that do not 
drain into an MS4 feature (e.g., roadside swale) have been included. While digital right-of-way 
information is limited, typical vegetated areas between the edge of road and the right-of-way are 
included.  

The calculated baseline loads and required reductions are aggregated at the major watershed 
level (Table 1). Each of PennDOT’s PRPs assumes that the reduction objectives for TP and TN 
are achieved when sediment reductions are achieved, as detailed in Permit PAI139601 Part C 
Section II.A. 

Table 1. Baseline Sediment Load and Required Reduction by PRP 

PRP 
Baseline Sediment 

(lb sediment/yr)1 
Sediment Reduction 

(lb sediment/yr) 

Chesapeake Bay (10%) 16,822,000 1,682,200 

Delaware River (5%) 21,299,000 1,064,950 

Ohio River (5%) 10,783,000 539,150 

Lake Erie (5%) 1,126,000 56,300 
1 Rounded to the nearest 1,000 lb 

The PRPs do not account for areas outside of the right-of-way, as PennDOT’s roadway network 
is interwoven throughout municipal MS4s, making accounting for these areas infeasible. Including 
these areas would likely also result in double counting the same areas that are part of a municipal 
MS4’s planning area. PRP instructions allow MS4s to parse areas from other MS4s that are 
tributary to them. PA DEP has confirmed that these assumptions are acceptable. 

Urbanized Areas  
Only urbanized areas are subject to the Permit and PRP requirements. The 2010 United States 
Census Bureau’s urbanized area boundaries were used to determine the areas in all watersheds 
subject to the PRPs (Figure 2). This represents the maximum area from which the regulations 
could be applied to PennDOT’s impervious area network.  
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