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EXECUTIVE SUMMARY

The floodway of Fishing Creek in the West End study area is situated such that a proposed
levee system would be constructed entirely within the regulatory floodway along the left
descending bank downstream of Railroad Street. Results of the 2D proposed conditions
modeling performed in the Amendment No. 1 work indicated that the water surface
elevation (WSEL) of the base flood increases by as much as 2.1 feet when a levee is
constructed along the bank of Fishing Creek without mitigation features. Without mitigation
of the induced flooding, the residential areas in Hemlock Township adjacent to and
upstream of the proposed levee would experience a greater risk of flooding because these
areas would not be protected by the proposed levee.

The Addendum No. 2 engineering analysis refined the alternatives proposed in the previous
work and developed a new alternative to eliminate the series of culverts beneath Route 11
previously proposed with a lowering of the roadway profile by one foot over a 450 foot length
of Sr 0011. The mitigation system chosen in this Addendum No. 2 work includes the
following components

e A four foot deep benched floodplain to increase conveyance capacity from the Railroad
Street bridge for a distance of 3,300 feet downstream where two islands exist in the stream.

e A lowering of State Route US Route 11 is proposed to facilitate high flood flows to cross
Route 0011 The intent of this mitigation alternative is to accommodate higher (Greater
than 10 year flood) Fishing Creek flows within the area where twelve (12) homes were
acquired and demolished after the Storm Lee flooding of 2011.

e A variable depth swale through the Fairgrounds parking lots, eventually emptying into
Fishing Creek approximately 4,000 feet downstream. The swale willaccommodate the out
of bank flows from Fishing Creek that cross the lowered stretch of Route 11.

The recommended mitigation project will reduce the 2.1 feet of induced flooding predicted
in the original West End Flood Mitigation Study to a zero increase for the base flood
conditions.

The estimated cost for construction of the project in 2027 is $5,455,000.

Acquisition and/or demolition will be required for several homes that will be impacted by
the alignment of the proposed floodwall and levees.
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1. INTRODUCTION

1.1 Purpose and Goals

The previously completed Columbia County West End Flood Mitigation Study Final Study Report
(Verdantas [fka Borton-Lawson], 2022 and subsequent Addendum #1 - 2-Dimensional Hydraulic
Modeling Analysis (Verdantas [fka Borton-Lawson], 2023) determined that the construction of a
levee along the left bank of Fishing Creek would result in up to 24 inches of induced flooding in
Hemlock Township along the right descending bank of Fishing Creek. Mitigation features were
developed in that study to address the induced flooding. These efforts lowered the induced
flooding to four (4) inches on a few insurable structures located along Drinker Street in Hemlock
Township. For a Conditional Letter of Map Revision (CLOMR) to be approved by FEMA, it must be
demonstrated that the project does not increase base flood elevations on insurable structures.

This Addendum No. 2 scope of work included additional analysis to further refine the conceptual
mitigation features from the Addendum No. 1 analysis to ensure that the number of structures
impacted by induced flooding is reduced to zero. The analysis included coordination with
Columbia County, PennDOT, adjacent municipalities, and other project stakeholders to address
potential regulatory and administrative issues and determine the scope, size, and extents of the
final mitigation features. The overall objective of the study was to ensure that no potential fatal
flaws or cost prohibitive conditions exist which could be an obstacle to the future design and
construction of the project.

1.2 Project Area & Description

The project area, shown in Figure 1.1, is comprised of approximately five hundred (500) parcels
and three hundred fifty (350) structures.

Figure 1.1 - Study Area Map
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2. Two Dimensional (2D) Hydraulic Analysis

Verdantas utilized the 2D hydraulic model created in the Amendment No. 1 phase of the
engineering study to further develop mitigation alternatives aimed at eliminating induced flooding
on insurable structures within the Fishing Creek floodplain. Various modifications to the mitigation
features established in Amendment No. 1 were tested in the model and adopted into the final
recommendations for eliminating induced flooding. Alterations were made to the proposed
geometry of the benched floodplain, island removal and channel alignhment, mechanisms of
conveyance across State Route 0011, and the geometry of the conveyance swale through the
fairgrounds parking lots.

Another goal of this amendment was to determine whether the proposed water surface elevation
could be sufficiently lowered by maximizing flow across US Route 11 to effectively negate the need
for a benched floodplain and reduce construction costs.

The analysis was coordinated with agencies including PennDOT to ensure a permittable,
coordinated approach which will eliminate induced flooding expected from the proposed levee
system.

The following tasks were completed for the hydraulics 2D Analysis of Fishing Creek within the
limits of the project:

=  Arefined geometric mesh to establish additional detail in the model to the render
appropriate detail for the detailed 2D model runs.

=  Boundary condition assignments were corrected.
= Corrected coding of hydraulic structures and controls within the model domain.
=  Refined inlet coefficients for the proposed Route 11 culverts.

This second addendum to the Columbia County West End Flood Mitigation Study Final Report
expands on the 2D hydraulic modeling analysis of Addendum No. 1. Efforts in Addendum No. 2
primarily focused on further development of mitigation alternatives to minimize induced flooding
caused by the base flood on insurable structures along Drinker Street in Hemlock Township. 2D
hydraulic models developed for Addendum No. 1 were used as a starting point for the work in
Addendum No. 2. In addition to the induced flooding and channel hydraulics analyzed in
Addendum No. 1, the work performed in Addendum No. 2 also included sediment transport
analyses to determine if excessive deposition or erosion might occur under various mitigation
alternatives.

While developing mitigation alternatives, a change was made to the existing conditions model
described in Addendum No. 1. The normal depth downstream boundary condition on the
Susquehanna River was moved approximately 1,330 ft upstream away from a flow split to a
location where the normal depth assumption is more appropriate and the model is more stable
(Figure 2.1). This relocated boundary condition was used in 2D hydraulic models of both existing
conditions and mitigation alternatives for Addendum No. 2.
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Relocated Boundary
Condition

Figure 2.1 - Relocated Boundary Condition

After analyzing numerous mitigation alternatives, a combination of several features was found to
be capable of eliminating induced flooding, caused by the base flood, of structures on Drinker
Street. This combination of features is addressed in the following sections.

2.1 Summary of Mitigation Alternatives

Preferred Alternative No. 7 from the previous study phase was carried over to this study to be
refined with the goal of eliminating the residual induced flooding at several properties in Hemlock
Township. The mitigation features presented in Alternative No. 7 were reevaluated for
effectiveness, resiliency, cost, and favorability by stakeholders. A brief summary of the mitigation
features and corresponding modifications to the Alternative No. 7 conditions is provided on the
following page. Each feature is discussed in greater detail in the subsequent sections of this
report.
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e Benched Floodplain

Description: Graded bench approximately 3,000 linear feet in length along the
right bank of Fishing Creek extending from the Railroad Street bridge downstream
to approximately the lower extent of the existing islands

Change from Previous Study Phase: Bench elevation raised above 2-year flood
elevations to avoid severe deposition and impairment of function over time.

e Existing Island Removal/Channel Narrowing

Description: Removal of the existing islands and the addition of an attached gravel
bar on the right bank of Fishing Creek eliminates flow obstruction and maintains
velocities and sediment bearing capacity through the reach.

Change from Previous Study Phase: NEW

e Elimination of Relief Culverts

Description: Series of concrete box or arch culvert situated under US Route 11 to
facilitate floodplain connection while maintaining existing roadway grade.

Change from Previous Study Phase: Culverts were eliminated due to concerns
surrounding effectiveness, cost, operation, and maintenance.

o Lowering of US Route 11

Description: Highway lowered by approximately 1-foot at a fraction of the cost of
the relief culverts and allows a far greater volume of water to reach the floodplain.
Change from Previous Study Phase: NEW

e Broad-Based Swale:

Description: Swale conveys flow from Fishing Creek into the floodplain where flows
and velocities are dispersed and ultimately returned back to the Fishing Creek
channel downstream.

Change from Previous Study Phase: Grading downstream of US Route 11 modified
to draw a greater volume of flow over the highway and into the floodplain.

e Diversion Berm

Description: Earthen berm graded, as necessary, to divert flow around the Barn at
Boone’s Dam and prevent induced flooding resulting from the increased flow
through the fairgrounds parking lot

Change from Previous Study Phase: NEW

The combination of these mitigation feature refinements constitutes Alternative No. 8 as the final
proposed design alternative completed under this study. It builds upon the concepts developed in
the prior phase of the study and presents a working alternative capable of achieving the stated
goal of zero induced flooding on insurable structures outside of the flood mitigation system. Figure
2.7 depicts the conceptual levee alignment and mitigation features.

Figure 2.2 displays a profile of Fishing Creek that shows how these mitigation alternatives lower
the water surface elevation of Fishing Creek below existing conditions on insurable structures.
Figure 2.3 depicts 2D induced flooding elevations along Drinker St and shows no induced flooding
on insurable structures.
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Figure 2.2 - Profile Depicting Mitigated Induced Flooding for the Base Flood
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Figure 2.3 - Induced Flooding Mitigated on Insurable Structures
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2.2 Benched Floodplain

Development of these mitigation alternatives began with Mitigation Alternative 7 from Addendum
No. 1 as the baseline condition. While Mitigation Alternative 7 nearly eliminates induced flooding
along Drinker Street, the low elevation of the proposed benched floodplain is a concern for sediment
deposition within the channel. Sediment deposition over time would reduce the conveyance capacity
of Fishing Creek and impact the long-term resiliency of the project. For the Addendum No. 2 analysis,
bedload samples were collected and an effective discharge analysis was performed to determine an
appropriate benched floodplain elevation to reduce the potential for deposition either on the bench
or within the channel. The benched floodplain was modified to slope downstream at an elevation
just above that of the effective discharge, which roughly corresponds to the 2-year flood. This
approach substantially raises the elevation of the benched floodplain compared to Mitigation
Alternative 7, a 4 foot depth versus 11 foot previously. Additional mitigation measures are still
required to eliminate all of the induced flooding. The benched floodplain was also narrowed in certain
areas compared to the Mitigation Alternative 7 approach to increase conveyance and flood storage
with the higher benched floodplain elevation. Figure 2.4 shows a cross-section of the current
benched floodplain compared to existing conditions and the Mitigation Alternative 7 benched
floodplain.
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Figure 2.4 - Comparison of Benched Floodplain Geometry

2.3 Island Removal

Induced flooding upstream of the existing islands in Fishing Creek persisted at the conclusion of the
previous study phase and in Addendum No. 1. The existing islands occur at a location where Fishing
Creek widens, resulting in the response of sediment deposition to effectively narrow the channel
width. The presence of the islands contributes to induced flooding of insurable structures along
Drinker Street, and removal of the islands was found to increase capacity in the channel and resolve
much of the residual induced flooding identified in Addendum No.1.

Upon removing the islands, Fishing Creek must be intentionally narrowed in this location to maintain
an adequate sediment transport capacity for long term resiliency of the project. Sediment transport
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analyses found that a channel width of roughly 150-165 feet at the location of the existing islands
should reduce the potential for severe aggradation and encourage bed load materials to move
through the reach. This effective width was achieved by adding an attached bar to the right bank of
Fishing Creek in the vicinity of the islands at an elevation reflective of the existing island elevation.
Additionally, channel banks were modified and the channel bed was regraded to slope downstream
in the area where the islands are currently inducing an adverse slope. Figure 2.3 shows a plan view
of Fishing Creek geometry with the islands removed, attached bar added, and regrading of the
channel bed and banks. The profile in Figure 2.2 shows how the bed is to be regraded after removing
the existing islands.

2.4 State Route 0011 Modifications

US Route 11 parallels Fishing Creek downstream of where the proposed levee along the left bank of
Fishing Creek turns and crosses the roadway. For any flooding greater than the 10 year event, Fishing
Creek overtops US Route 11 directly above the Bloomsburg Fairgrounds parking lot (See Figure 7).

In this analysis and the previous Addendum No. 1 analysis, many types and configurations of culverts
were analyzed in an effort to increase conveyance from Fishing Creek to the floodplain on the
southerly side of Route 11 while maintaining the existing roadway elevation. The location of the
culverts was chosen based on the high velocities in this area predicted by the model and because
of the historical damages to the homes at this location during Tropical Storm Lee which led to their
demolition in 2012. The culverts were proposed to mitigate induced flooding between Railroad
Street and the PA Route 42 Bridge by increasing the conveyance of higher flood flows from Fishing
Creek to the downstream floodplain. See Figure 2.5 below.

The original analysis evaluated the benefit of constructing 7 low-profile concrete arch culverts
oriented to the direction of overbank flow. However, a sensitivity analysis conducted in the latest
phase of the study determined that upwards of 10 culverts would be required to achieve the
necessary reduction in induced flooding. Figure 2.5 below depicts a typical series of reinforced
concrete box culverts similar to what was modeled for this alternative.
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Figure 2.5 - Typical Concrete Box Culverts in Series

The length of the series of culverts under US Route 11 would necessitate reconstruction of the
highway and adjacent land areas. Implementation of the culvert alternative would require extensive
traffic control measures and significantly increase the frequency of flooding in the fairgrounds
parking area without also including mechanical gates or automatic tipping buckets. The adoption of
this alternative was deemed to be cost prohibitive and inefficient in that only one-quarter of the total
flow crossing US Route 11 would be routed through the culverts during the base flood, whereas
three-quarters continue to overtop the highway. This approach was excluded from further
consideration in favor of a proposal to lower the elevation of the highway.

The most impactful parameter, in terms of quantifiable influence on induced flooding, is the
elevation of the road surface of State Route 0011. Figure 2.5 displays the existing and proposed
roadway embankment profiles for SR 0011 utilized in the 2D hydraulic modeling.

10
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Figure 2.5 - US Route 11 Reprofiling

Lowering SR 0011 by approximately 1-foot accommodates more flow from Fishing Creek, helping to
counteract the additional flow contained in Fishing Creek by the levee’s presence along the left bank
of the channel. For the base flood, lowering SR 0011 proves to be much more cost-effective and
hydraulically-efficient than culverts under US Route 11. With the proposed lowering of the roadway,
US Route 11 is predicted to overtop at flows near the 10-year flood events under both existing and
proposed conditions. The reduction in water surface elevations resulting from the lowering of US
Route 11 was not of a sufficient magnitude to permit elimination of the benched floodplain.
Therefore, both mitigation features are required to achieve the ‘zero rise’ goal.

2.5 Broad-Based Swale

While the Bloomsburg Fairgrounds parking currently floods during events equal to and greater than
the 10-year recurrence flood under existing conditions, the lowering of US Route 11 is expected to
convey more flow through the fairgrounds parking lot under proposed conditions. A broad-based,
shallow swale through the parking lot improves the hydraulics and serves as a final mitigation
measure to accommodate the flooding through the fairgrounds parking lot and thus eliminate
induced flooding in Hemlock Township along Drinker Street. Many swale concepts were tested as
part of Addendum No. 2. Swale concepts were incrementally deepened and widened until induced
flooding was eliminated on insurable Drinker Street structures. All swale concepts meet ADA side
slope requirements within the fairgrounds parking area, maintaining suitability for parking vehicles
and turf maintenance. Figure 2.6 displays a plan view of the swale concept.

11
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2.6 Diversion Berm

Due to the additional flow through the fairground parking lot under mitigation project conditions, a
minor amount of induced flooding was identified to impact the Barn at Boones Dam at the far
downstream limits of the fairgrounds property adjacent to Fort McClure Boulevard. An earthen berm
may be utilized here to divert flood flows originating from the overtopping of SR 0011 and eliminate
induced flooding on this property. The necessary height and extents of this berm should be confirmed
during the design phase of the project. The plan view in Figure 2.6 includes an example of this
earthen diversion berm.

In summary, the proposed levee along Fishing Creek causes induced flooding during a recurrence of
the base flood event along Drinker Street in Hemlock Township. Advanced 2D hydraulic modeling
was used to analyze mitigation alternatives with the objective of eliminating induced flooding of
structures in these areas. No single mitigation measure is able to eliminate induced flooding on its
own; however, the combination of a benched floodplain, replacement of the existing islands with a
bank-attached gravel bar, topographic adjustments to bank locations and channel widths, lowering
of SR 0011, grading a swale through the Bloomsburg Fairgrounds parking lot, and potential
construction of a berm on the Bloomsburg Fairgrounds property near the downstream extent of the
swale are able to, in combination, eliminate induced flooding for the base flood while reducing the
potential for severe sediment deposition and maximizing resiliency of the mitigation project.
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Figure 2.7 - Overview of Full Mitigation Build-Out and Conceptual Levee Alignment
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3. Geotechnical Investigations / Exploratory Drilling

The proposed geotechnical investigations under the scope of work for this Amendment No. 2 work
were based on the deep excavations which would be required for the culverts under Route 11 and
the benched floodplain along Drinker Street on the Hemlock Township side of Fishing Creek.

The final recommendation for eliminating the culverts under Route 11 and instead, lowering Route
11 by approximately one foot, and the higher elevation for the benched floodplain along Drinker
Street, four (4) feet below grade versus the previously recommendation of 7 to 9 feet, eliminated
the need for subsurface explorations until the preliminary design stage. Therefore, no work was
performed under this task.

4. Levee Alignment Refinement/ Channel Plans / Sections

The proposed levee alighment and mitigation concepts were refined to eliminate ~4-inches of
induced flooding impacting 2 homes on Drinker Street in Hemlock Twp. The work included typical
sections for inclusion into the 2D model and adjustments to the alignment for successive model
runs to mitigate the induced flooding to zero in combination with lowering of the Route 11 highway.

Sections were developed for the channel modification. This work was done concurrently with the 2D
modelling to provide the input data for the model runs. Quantities were generated to develop cost
estimates for the induced flooding mitigation portion of the proposed levee and floodwall project.

5. Stakeholder Outreach

Hemlock Township was consulted to verify their requirements for the entry onto parcels to perform
general investigations. Also, discussions were held concerning the proposed mitigation system
features, changes to parcels along Fishing Creek, permits required, possible changes to their
floodplain ordinance to allow a levee project to proceed, and coordination on which homes may be
mapped into the SFHA and other mitigation actions.

The Town of Bloomsburg will be consulted during the preliminary engineering phase to coordinate
and solicit feedback on the proposed mitigation features within the Town.

6. FEMA Coordination

Coordination with FEMA was not considered necessary since the assumptions and approach
developed in the Amendment No. 1 H&H analysis remained valid for this analysis.

FEMA coordination will be required during the project preliminary design phase to develop the
conditional letter of map revision (CLOMR).

14
West End Flood Study — Addendum No. 2



7. PennDOT Coordination

The proposed lowering of US Route 11 will require a highway occupancy permit (HOP) from PennDOT
District 3-0. The proposed mitigation of flood flows will require a revision to the profile of the roadway
and a traffic control run-around for the staged construction. The goal will be documentation of
acceptance by PennDOT of the roadway revisions which will facilitate issuance of an HOP for
construction during the design stage.

Several coordination meetings were facilitated between PennDOT District 3, Columbia County,
Verdantas, and SEDA-COG to discuss the viability of the highway lowering concept. Columbia County
is seeking a conditional letter of no objection from PennDOT regarding the highway lowering.

See Appendix A for correspondence with PennDOT regarding the conditions for the deign issues and
the required HOP submission documents during the preliminary design stage.

8. Environmental Studies/Permitting Requirements

Verdantas performed initial coordination with all agencies responsible for the approval and
permitting of the project during the previous phases of the West End study.

The environmental investigations conducted for this work included wetland investigations and field
reconnaissance, the Pennsylvania Natural Diversity Index (PNDI) for review of species of special
concern, and initial PHMC coordination through PASHARE application web site, all to determine
potential environmental impacts for project regulatory authorizations. The wetland investigation
report and initial PNDI response letters are provided in Appendix B to further studies in
design/permitting phase. A Phase | ESA has not been conducted at this time.

The following potential impacts are noted for further study during the preliminary design phase.

8.1 Threatened and Endangered Species (PNDI/IPaC)

A PNDI receipt (PNDI-848938) was run for the revised footprint of the project on 9/19/2025,
indicating a few updates from the previous studies. The PA Fish and Boat Commission (PFBC)
produced a potential impact to the Triangle Floater, a special concern species. The PA Game
Commission (PGC) resulted in a conservation measure to defer coordination with the U.S. Fish and
Wildlife Service (USFWS), who determined that the project is in the range of the federally listed
northern long-eared bat and the federally listed Indiana bat. The project was then directed to be
entered into IPaC. After completing the Determination Keys in IPaC on 9/19/2025, it was
determined that a result of Not Likely to Adversely Affect (NLAA) for the Northern Long-eared Bat and
Indian Bat would occur from the project. However, a determination of ‘May Affect’ did result in the
Green Floater, a proposed threatened mussel species, and the Northern Bulrush, an endangered
wetland/watercourse plant species. Copies of the PNDI and IPaC technical assistance letters are
included for reference.

8.2 Cultural/Archeological Resources

The project initiation portion of this task involved consultation with the Pennsylvania Historic and
Museum Commission (PHMC)/State Historic Preservation Office (SHPO) by completing the PA-
SHARE template for initiating a new environmental review project. ER Project #2021PR06578.001
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and #2021PR06578.002 were issued letters (attached) by PHMC on 11/8/2021 that are still valid
and requires the following:

A Phase 1A archeological investigation is recommended to assess the potential of the project area
to contain archeological resources. If this research suggests that potentially significant
archaeological resources may be present, PHMC will most likely request that a Phase |
archaeological testing plan be developed to identify such resources. The Phase 1A investigation
effort will involve desktop research, field reconnaissance, and a report.

PHMC requested a survey methodology be provided for above ground resources as well. At a
minimum to begin consultation, a survey methodology for above ground resources must be provided
to determine the known historic resources that are within the various direct/indirect APEs, the types
of resources that may be found in said areas, and photo documentation with current and historic
aerials to show the areas that may need survey, etc.

9. Rights-of-Way / Property Acquisition Requirements

A parcel map was developed to initiate discussions with the Town of Bloomsburg and Hemlock
Township concerning property owners impacted by the proposed project. The project team reviewed
possible acquisition requirements of several residential structures and several garages/sheds
needed for the proposed levee footprint and mitigation features.

A residential structure in Bloomsburg located on US Route 11 (West Main Street) is situated west of
the Bloomsburg University parcel, outside of the proposed line of protection. It will not be a required
acquisition to accommodate the proposed levee footprint; however, the home is recommended for
acquisition due to the high creek velocities during flood events that could impact this home. Early
coordination with this property owner should be a priority during preliminary design.

Coordination with Hemlock Township will be required to investigate acquisition of easements along
Fishing Creek for construction of a benched floodplain. No full acquisitions are contemplated in this
area. The easements are on parcels previously purchased by Hemlock Township under the HDBG
program. Several private properties still in private hands will require a strip easement adjacent to
the creek to accommodate the proposed benched floodplain.

10. Public Involvement

A public information meeting was held on November 20, 2025 to inform the general public and
elected officials of the recommended mitigation features and the proposed levee alignment. The
project proposals related to property acquisitions or easements and implementation of the
mitigation project were also discussed. A copy of the presentation is included in Appendix C.

16
West End Flood Study — Addendum No. 2



11. Opinion of Probable Construction Cost

An opinion of probable construction costs for the mitigation features was developed utilizing cost
data from recent levee construction projects in Bloomsburg, PA. The construction cost summary is
shown below.

General $ 405,000
Benched Floodplain $ 770,000
Stream Channel Realignment $ 1,360,000
Lowering US Route 11 $ 1,066,000
Utilities $ 65,000
Swale through Fairgrounds Parking Lot $ 947,000
Sub-Total $ 4,613,000
15% Contingency $ 692,000
Total Construction Costs (Yr. 2027) $ 5,455,000

12. Analysis Summary

The floodway of Fishing Creek in the West End study area is situated such that a proposed levee
system would be constructed entirely within the regulatory floodway along the left descending bank
downstream of Railroad Street. Results of the 2D proposed conditions modeling performed in the
Amendment No. 1 work indicated that the water surface elevation (WSEL) of the base flood
increases by as much as 2.1 feet when a levee is constructed along the bank of Fishing Creek
without mitigation features. Without mitigation of the induced flooding, the residential areas in
Hemlock Township adjacent to and upstream of the proposed levee would experience a greater risk
of flooding because these areas would not be protected by the proposed levee.

The Addendum No. 2 engineering analysis refined the alternatives proposed in the previous work
and developed a new alternative to eliminate the series of culverts beneath US Route 11 previously
proposed with a lowering of the roadway profile by approximately one foot over a 450 foot length of
US Route 11. The mitigation system chosen in this Addendum No. 2 work includes the following
components:

e Afourfoot deep benched floodplain to increase conveyance capacity from the Railroad Street bridge
for a distance of 3,300 feet downstream where two islands exist in the stream.

e The removal of existing islands in fishing creek and modifications to the channel width in this area
to prevent future aggradation and island reestablishment.

e Alowering of State Route US Route 11 is proposed to facilitate high flood flows to cross Route
0011 The intent of this mitigation alternative is to accommodate higher (Greater than 10 year
flood) Fishing Creek flows within the area where twelve (12) homes were acquired and demolished
after the Storm Lee flooding of 2011.
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e Avariable depth swale through the Fairgrounds parking lots, eventually emptying into Fishing
Creek approximately 4,000 feet downstream. The swale will accommodate the out of bank flows
from Fishing Creek that cross the lowered stretch of Route 11.

The recommended mitigation project will reduce the 2.1 feet of induced flooding predicted in the
original West End Flood Mitigation Study to a zero increase for the base flood condition.

The estimated cost for construction of the project in 2027 is $5,455,000.

Acquisition and/or demolition will be required for several homes that will be impacted by the
alignment of the proposed floodwall and earthen levees.

18
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Columbia County West End Flood Study
Meeting Minutes

Meeting Date September 8, 2025
Meeting Location Microsoft Teams
Subject Columbia County West End Flood Study_PennDOT D-3 Meeting
Project Number 031.0000019265
Attendees:
Verdantas

e Clint Sorber

e Tom Lawson

e Chad Morris

e Stephen Adams
e Josh Dolphin

Columbia County
e Chris Anderson

SEDA COG
¢ Angie Hunselman

PennDOT
e Michael Benson

e Cameron Crawford
¢ Michael Bender

e Justin Blakeney

e Gerald Wertz

¢ Michael Mausteller
e Aaron Crist

¢ Michael McWilliams
e Cory Kodish

e Gregory Dibble

e Mindy Foresman

e Lloyd Ayres

¢ Kenneth Bair

¢ Renee Hughes
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» PennDOT District 3-0 Columbia County/West End Meeting
September 2025

Discussion Points:

1. Project Background and Overview:

(0]

(0]

The project focuses on flood mitigation for the West End of Bloomsburg,
particularly the impacts of flooding from the Susquehanna River and Fishing
Creek.

The study began in 2021 and is now in its second phase, addressing flooding
issues experienced since the record flood from Tropical Storm Lee in 2011 and
most recently in 2018.

2. Proposed Flood Mitigation Solutions:

(0]

The proposed solution involves constructing a levee system along Fishing Creek,
including a combination of earth levee and sheet pile flood wall.

The project also includes a closure structure across Route 11 to mitigate flash
flooding from Fishing Creek.

Additional mitigation measures include creating a bench floodplain along the right
bank of Fishing Creek, lowering SR 0011 by approximately 1 foot, and grading a
Swale through the fairgrounds parking lot to increase flood conveyance capacity.

3. Coordination with PennDOT:

(0]

\V

The team discussed the need to coordinate with PennDOT regarding the
proposed reprofiling of Route 11 to increase the volume of flow over the highway
during overtopping conditions.

The proposed solution involves lowering the low point of the roadway by up to 1
foot and extending the low point for approximately 450 feet to maximize the
volume of water that can flow over the road during a high water event. SR 0011
can be expected to overtop approximately once every 8-10 years with the
proposed profile compared to an overtopping frequency of 10-years (10% AEP)
for the existing profile.

Flood flows were developed by Verdantas by analyzing the USGS stream gage
located upstream of the project area. Statistical methods were used to determine
flows corresponding to various recurrence intervals. (e.g. 2-yr, 10-yr, 50-yr, 100-
yr flows)

Flood response and erection of the proposed closure structure would be required
several feet in advance of flood waters reaching the sill elevation of the closure
due to the flashy nature of Fishing Creek. For this reason, closure of Route 11
may be initiated due to activation of the levee system even before water begins
to flow over the highway at the lowered elevation.

Verdantas.com



» PennDOT District 3-0 Columbia County/West End Meeting
September 2025

(0]

The team also discussed the need for an emergency action plan to coordinate
the closure of Route 11 during flooding events.

4. Discussion on Roadway Profile and Drainage:

(0]

PennDOT asked about drainage patterns with and without the proposed closure
structure and what changes are proposed with the lowered profile.

The team highlighted the need to develop cross sections of the proposed
roadway profile and drainage solutions before the next meeting. PennDOT also
requested information on resiliency design of the roadway section.

The preferred cross section would consist of a flat longitudinal slope and a
superelevated roadway where required. This section eliminates curbing and
consists of a constant sloping grade towards the proposed fairgrounds parking lot
swale.

An alternative cross section will be developed for the condition in which curbing
and undulating longitudinal slopes are required along the curb for drainage.

A relocation of Fort McClure Blvd is under design by others. The conceptual plan
shows the existing intersection with SR 0011 being shifted north by
approximately 400 feet. Verdantas will coordinate with the designer and the
county to ensure a seamless integration between the two projects.

5. Schedule & Stakeholders

(0]

A question regarding project schedule was asked. An RFP for design is currently
being developed by SEDA-COG on behalf of the County. A determination of the
feasibility of the proposed flooding mitigation is critical to advancing the schedule.
The county hopes to have a consultant begin design by January 2026.

A question about the project’s lead sponsor was asked. Columbia County is the
lead sponsor, but there are many stakeholders including, PennDOT, the
Bloomsburg Fair Association, the Town of Bloomsburg, Hemlock Township, and
property owners.

USACE, FEMA, and DEP were all consulted during the original study phase.
Agency coordination will continue through design, permitting, and CLOMR
process.

6. Next Steps:

\V

(0]

The team will develop and share draft roadway profiles and cross sections with
PennDOT for review.

A follow-up meeting will be scheduled in three to four weeks to discuss further
details and finalize the proposed solutions.

Verdantas.com
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September 2025

o The team will continue to refine the hydraulic and hydrologic modeling to ensure
the proposed solutions effectively mitigate flooding impacts.

Action Items

1. Verdantas
o Develop and share draft roadway profiles and cross sections with PennDOT.
o Provide a description of resiliency measures to be implemented in design.
o Continue refining the hydraulic and hydrologic modeling.

2. PennDOT
o Review the draft roadway profiles and cross sections once shared.
o Schedule a follow-up meeting in three to four weeks.
o Provide feedback on the proposed solutions.

Minutes prepared from transcript by Al and reviewed/edited for accuracy

Respectfully submitted by:

it P Eoiilie

Clint Sorber, PE, CFM

Senior Project Manager, Verdantas
Email: csorber@verdantas.com
Office: 570.218.9362
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Meeting Date October 14, 2025
Meeting Location Microsoft Teams
Subject Columbia County West End Flood Study_PennDOT D-3 Meeting
Project Number 031.0000019265
Attendees:
Verdantas

e Clint Sorber

e Tom Lawson

e Stephen Adams
e Melissa Luna

Columbia County
¢ Chris Anderson

SEDA COG
e Tyler Dombroskie

e Angie Hunselman

PennDOT
e Michael Benson

e Cameron Crawford
¢ Michael Bender

¢ Justin Blakeney

o Gerald Wertz

¢ Michael Mausteller
e Aaron Crist

¢ Michael McWilliams
e Cory Kodish

e Gregory Dibble

¢ Mindy Foresman

o Lloyd Ayres

¢ Kenneth Bair

e Renee Hughes

e Joseph Lyons

o Josephine Beaver
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» PennDOT District 3-0 Columbia County/West End Meeting
October 2025

Discussion Points:

1. Purpose & Context

The meeting began with thanks for the collaboration and the useful bulleted list of review
items provided by PennDOT, which will guide future submissions and design reviews.
This bulleted list is attached to these meeting minutes.

The project is currently in the study phase, aiming to identify any fatal flaws before
moving into design. The goal is to avoid surprises and ensure feasibility before
advancing with an RFP for design services.

The area experienced record flooding in 2011, with floodwaters reaching six feet deep
on Route 11.

The approach is unique and requires careful coordination and input from all parties.

2. Project Status and Recent Submissions

Following the previous meeting, the team submitted a draft profile, possible cross
section alternatives, and resiliency measures for PennDOT’s review.

PennDOT confirmed that, at this stage, there are no hard objections to the concept, but
additional information is needed before a conditional “yes” can be given to the concept.
The focus is on collaboration to resolve feasibility concerns.

3. Flood Mitigation Alternatives

The proposed mitigation involves lowering SR 0011 for 400-500 feet and creating a
swale through the fairgrounds parking lot to allow floodwaters to traverse and re-enter
Fishing Creek downstream.

This alternative mitigates nearly 100% of the modeled two-foot rise in base flood
elevation, with an estimated cost of $4—4.5 million, compared to $6—7 million for the
culvert option.

Additional features include a benched floodplain along Fishing Creek to increase
channel capacity.

4. Project Coordination and Ownership

\V

Columbia County Water Mitigation Authority (headed by Chris Anderson) will
maintain the flood mitigation project.

The Authority is independent of the county, governed by its own board, and has long-
term obligations for maintaining flood control projects.

Verdantas.com
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October 2025

Columbia County will be the applicant and permittee for the HOP (Highway Occupancy
Permit), eventually transferring maintenance to the Water Mitigation Authority.

5. Funding Sources

Approximately $6.5 million in state and federal grants have been secured for mitigation
efforts.

Funding includes economic development grants (DCED) ($4.5 million), contributions
from Luzerne County Flood Protection Authority, and a federal LPDM grant from FEMA
($1.75 million).

The majority of funds are from the DCED grants. Grant line items are attached to the
meeting minutes.

6. Permitting and Regulatory Agencies

Permitting will be through a Chapter 105 Joint Permit with DEP and the Army Corps of
Engineers, plus an NPDES permit via the County Conservation District.

A Conditional Letter of Map Revision (CLOMR) will be submitted to FEMA.

The project is locally led, not agency-directed, with DEP and the Corps reviewing for
compliance and environmental impact. This approach was utilized on the two
successfully completed flood mitigation systems in the Town of Bloomsburg.

7. Design Criteria and Coordination

\V

Previous Corps of Engineers flood studies and FEMA effective design flows are being
referenced for Geotech and H&H data. The referenced USACE study does include a
levee along the right bank of Fishing Creek in Fernville. (The Town of Bloomsburg,
Columbia County Pennsylvania Flood Damage Reduction Project Draft Integrated
Feasibility Report and Environmental Impact Statement, April 2005)

Coordination is ongoing with the consultant for the proposed Fort McClure Blvd.
intersection relocation to avoid project conflicts.

Verdantas’ preferred cross-section is a super-elevated roadway without a curb (Option 1
in previously provided typical sections). This section is preferred due to concerns of
being able to direct surface runoff to inlets without creating a “roller coaster” condition.
Also, the preferred hydraulic condition along Fishing Creek is to maintain a constant low
point when the roadway is overtopped thus functioning as a weir.

Design will follow PennDOT'’s 4R reconstruction criteria, as outlined in DM 2.

Verdantas.com
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» PennDOT District 3-0 Columbia County/West End Meeting
October 2025

8. Sidewalks and Pedestrian Considerations

The requirement for sidewalks was discussed, given low pedestrian use and previous
home buyouts.

If retained, the sidewalk may be relocated and redesigned for ADA compliance and
stormwater management.

Final decision will involve coordination with Bloomsburg and a possible pedestrian study.

9. Structures, Hydraulics, and Utilities

Foundation investigations, design calculations, and utility impacts will be addressed
during design.

Utility locations will be confirmed in the SR 0011 reconstruction area, and special design
will ensure sealing of utility lines at the closure structure for high water events.

Overtopping frequency is estimated to be about once every nine to ten years. Study of
past event hydrographs and sediment transport analysis for the stream is underway.

10. Traffic Control and Right-of-Way

Two lanes of traffic must be maintained during construction. Traffic control plans, right-
of-way plans and easements plats will be required.

Most parcels are owned by Bloomsburg due to previous buyouts. A few private parcels
will require easements or buyout.

Surveyors are currently verifying property boundaries.

11. Emergency Action and Closure Plans

\V

No current written plan for closure of Route 11 due to flooding. A standard detour is
used.

A written emergency action plan will be developed. It will include coordination with
PennDOT, Columbia County, and the Town of Bloomsburg.

Reference was made to Danville’s closure structure action plan as a possible template.

Verdantas.com
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October 2025

12. Next Steps

The project team will provide written responses to previous PennDOT’s comments sent
by email.

Sediment transport analysis and H&H modeling are priorities to finalize the stream
geometry and the final recommendations for the road weir concept.

Public outreach meetings are planned, with the county aiming to hold an information
session by the end of 2025. It is anticipated that the county will host additional public
meetings during the design phase of the project.

Verdantas will forward a letter to PennDOT requesting conditional approval of the
concept, with full design approval to possibly follow in preliminary design. A conditional
approval of the design concept will allow the county to proceed to design with greater
confidence that a solution to induced flooding, and thereby the project in general, is
feasible.

Verdantas and the County understand that full approval would not be granted until such
time during design when a Highway Occupancy Permit has been submitted and
approved by the district.

13. Closing

The meeting concluded with appreciation for the feedback and collaboration.

The project team will prioritize responding to PennDOT’s comments and looks forward to
continued coordination.

14. Key Decisions & Agreements

\V

No fatal flaws identified at this stage; project remains feasible pending further analysis.
Written responses to PennDOT'’s review items will be submitted.
Emergency action and traffic control plans will be developed.

Public outreach is a priority before moving to design.

Verdantas.com
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October 2025

15. Summary Table of Key Action Items
Action Item

Provide written responses to PennDOT comments

Furnish grant line items to PennDOT

Request right-of-way plans for Route 11

Coordinate with design consultant for Fort McClue Blvd. Relocation
Reach out to Danville to obtain closure structure operational plan
Develop emergency action plan for flood closure structure
Coordinate with Bloomsburg on necessity of sidewalks in project area
Public outreach meeting

Draft formal letter for PennDOT outlining criteria for conceptual
approval

Responsible Party

Verdantas

Verdantas

Verdantas

Verdantas

Columbia County
Project Team/ County
Project Team/County

Project Team

Verdantas

Minutes prepared from transcript by Al and reviewed/edited for accuracy

Respectfully submitted by:

Clatoe £ Kol

Clint Sorber, PE, CFM

Senior Project Manager, Verdantas
Email: csorber@verdantas.com
Office: 570.218.9362
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Bulleted Review Items

The intent of this list is to outline the Departments expectations for future submittals.
We understand that some items not maybe ready for discussion at this stage, but these
are some of the details that will ultimately be required for PennDOT's review and
approval under the HOP process. This list may not be all-inclusive and could be updated
as additional design information becomes available.

1. Project Coordination
« Confirm the local sponsor for this project.
« Identify the sponsor representative who will attend future meetings.
« Confirm the lead agency for the overall flood project permitting — DEP or USACE.
« Confirm funding sources.
« Identify who will be the HOP applicant/permittee.
2. Plan View and Right-of-Way
e Provide a plan view showing:
o Full limits of S.R. 11 reconstruction and tie-ins to Fort McClure Boulevard.
= Confirm where the limits of the Limited Access ROW are at the S.R.
42 Interchange.
Location of the closure structure.
Existing ROW lines, widths, and property ownership.
o Any proposed ROW changes or dedications, and who will own these areas
after construction.
=  Types of ROW anticipated (flowage easements, permanent ROW,
TCE, others)
o Any grading associated with the overflow across S.R. 11 (through the
Bloomsburg Fair parking area)
o Proposed drainage design for removal of stormwater
o Location of existing and relocated underground/overhead utilities.
« Verify if there is any potential impact to the overhead side structure near S.R.
42.

3. Design Criteria

» Clarify whether any information from the previous Fernville Flood Study (approx.
20 years ago) is being referenced.

» Confirm that the design follows applicable DM-2 and DM-4 reconstruction
requirements.

« Verify that all cross slopes, curb details, and drainage features are consistent
with PennDOT design standards.

» Identify how the proposed relocation of the intersection of Ft. McClure Blvd
(entrance to the Fairgrounds) will impact this project (and coordination of the
two has occurred).

4. Profile, Typical Sections, and Cross Sections
» Add stationing to all cross sections.



Explain the cut shown on the profile that is not represented in the typical
sections.

Identify limits of excavation near the closure structure and the distance from
travel lanes.

Confirm if temporary shoring or excavation support will be required to maintain
S.R. 11 stability during construction.

Clarify if the design will use curb or no-curb sections.

Explain the purpose of the “Concrete Curb (No Reveal)” shown on the typical
section (Sheet 2).

Verify the low point elevations noted in the typical section and profile (475.6 vs
476.3).

Note 2 on the typical section (“Vary shoulder low point for drainage”) is not
standard practice; please clarify intent.

The flat profile will likely cause ponding along the curb line and does not align
with design manual guidance.

There is already ponding in this area under existing conditions. Confirm how this
will be addressed in the proposed design.

Evaluate whether the lowered section can be lengthened to achieve hydraulic
relief without dropping the elevation further.

Confirm whether the design would require S.R. 11 closure at times when the
floodwall closure itself is not needed.

Confirm how existing sidewalk and ADA accommodations are being handled.

5. Structures and Hydraulics

Provide a plan for the closure structure and include structural calculations.
A foundation report may be required depending on the structure type.
Sheet pile design information should be included.
o Anticipated depth of retaining walls
o Potential utility impacts
o Need for housing and vibration monitoring potentially with the location
being close to any homes.
All submissions must be signhed and sealed by a Pennsylvania-licensed PE.
Identify the following using gage and hydraulic data:
o The gage elevation where the existing roadway currently overtops.
o The gage elevation where the proposed roadway would overtop.
o How many times since 2010 the existing roadway overtopped.
o How many times since 2010 the proposed roadway would have
overtopped.
Present this data in the following summary format:
“Existing roadway overtopped __ times since 2010 based on gage data.
Proposed roadway would have overtopped __ times since 2010 based on gage
data.” Also include the depth of water across the roadway.
Confirm when the H&H report will be submitted for review.



Identify if the USACE will perform a H&H review or if PennDOT should plan to
conduct an internal review.
Provide a copy of approved 105/404 permits once available.

6. Pavement, Traffic Control, and Maintenance

Provide the pavement and shoulder design, including how the section will be
restored after overtopping events.

Include a Traffic Control Plan showing construction phases, detour routes, and
any temporary pavement and signal needs.

Department will need to review/approve any closure detour plans.

Confirm that pedestrian and ADA access will be maintained during construction.
Identify who from the local governments will maintain the closure structure,
drainage components, and slope protection after construction.

Confirm that the local municipality will be responsible for maintaining any
armoring, articulated matting, or reinforced slope areas outside the pavement
area.
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APPENDIX B
Wetland Investigation Report/PNDI Letters






























http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951































































http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
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https://www.fws.gov/library/collections/range-wide-indiana-bat-and-northern-long-eared-bat-survey-guidelines
https://www.fws.gov/library/collections/range-wide-indiana-bat-and-northern-long-eared-bat-survey-guidelines
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Funding
Strategy

Betsy Kramer, Program Manager, Community
Revitalization— SEDA-COG




Funding Strategy

Phase | (Floodplain Modifications)
« $7 Million current funding portfolio
* Mix of Federal and State sources
* Anticipated to be fully funded or close to fully funded
* Necessary for federal agencies to allow Phase Il construction

Phase |l (Levee/Floodwall System)
* Verdantas estimates that roughly $34.5 million is needed to fully
finance
 Construction estimate: $28.375 million
* Funds from Phase | may be able to be applied to Phase I, if available




Tyler Dombroski, Director, Community Development

TI m e I I n e Department — SEDA-COG




Timeline of Non-Construction Tasks

Phase | (Floodplain Modifications)
 County to retain engineer design services in early 2026
* Design, permitting, and construction bidding preparation through
mid-2027
 Real estate acquisition efforts
* Real estate specialist retained
* Introductions to property owners 2025/2026
* Focus in Hemlock Township and Town of Bloomsburg
parcels adjacent to US Route 11
* Real estate evaluation effort in early-mid 2026
 Easement acquisitions as necessary through 2026




Timeline of Non-Construction Tasks

Phase Il (Levee/Floodwall System)
 Will not be able to proceed with pre-construction development
unless additional funds are obtained
* Efforts include engineer design, permitting, and construction
bidding preparation
* Real estate acquisition efforts
* Focus in the Town of Bloomsburg along Fishing Creek up to
Railroad Street
* Anticipate roughly 24 months of pre-construction development
» Efforts are able to happen concurrently with Phase |, if funds
are available
» $4.5 million estimated to be needed to get to shovel ready




Scan the QR Code below to take you to the designated

West End website for project description, timeline and FAQ.
Flood
Mitigation
Website




verdantas

Thank You

Clint Sorber Chris Anderson Tyler Dombroski

Senior Project Manager Resiliency Officer Director, Community Development

csorber@verdantas.com canderson@columbiapa.org tdombroski@seda-cog.org
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Questions?
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