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Overview

Introduction

This assessment of Pennsylvania’s Coastal Resources Management Program (CRM) is based on
the Final Section 309 Guidance (June, 2014) published by the National Oceanic and
Atmospheric Administration (NOAA). Section 309 of the Coastal Zone Management Act, as
amended in 1990 and 1996 (PL 104-540) [revised by PL 96-464; PL 101-508], encourages states
to revise their previous 309 assessments and develop new strategies to achieve program changes
in one or more of the coastal zone enhancement areas:

Coastal wetlands

Coastal hazards

Public access

Marine debris

Cumulative and secondary impacts

Special area management planning

Ocean/Great Lakes resources

Energy and government facility siting and activities
Aguaculture

Under the 309 grant program, states that improve their programs to meet the goals in one or more
of the enhancement areas are eligible for additional federal funding.

As required by the program, CRM conducted a reassessment of the nine enhancement areas in
both the Lake Erie and Delaware Estuary Coastal Zones. This provided CRM with an
opportunity to reevaluate its management direction and past efforts in the priority enhancement
areas.

Following the guidance set forth by NOAA, this report is a combined assessment and strategy.
The assessment provides an overview of the 309 efforts since 2011, followed by an evaluation
and update of the enhancement areas in accordance with the questions provided in the guidance.
A copy of the 2011 Assessment and Strategy is available, for reference, at the Pennsylvania
Department of Environmental Protection website, www.dep.state.pa.us , Keyword “Coastal
Zone.” A copy of the draft and final 2016 — 2021 Assessment and Strategy will also be made
available on the website.

Prior to drafting our current Assessment and Strategy, CRM reached out to local stakeholders in
both coastal zones to receive feedback on priorities and potential program changes. More details,
including the list of local stakeholders engaged and a brief summary of feedback, is provided at
the end of the document in the section entitled Summary of Stakeholder Engagement and Public
Comment. Notification of the draft 2016 — 2021 Assessment and Strategy and ability to provide
public comment on the document will be advertised in the Pennsylvania Bulletin and on CRM’s
website. CRM will provide a minimum 30-day public comment period on the draft document.

A summary of public comments and program responses will be provided in the final document.


http://www.dep.state.pa.us/
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Summary of Recent Section 309 Achievements

NOAA gave final approval to CRM’s 2011-2016 Assessment and Strategy on April 11, 2011.
CRM developed three strategies for the 2011-2016 period: 1) Lake Erie Coastal Zone Boundary
Expansion, 2) Development of AIS—Species Specific Rapid Response Plans and a Monitoring
and Surveillance System for the Coastal Watersheds, 3) Building Marine Spatial Planning for
Lake Erie Coastal Resources.

The Lake Erie Coastal Zone Boundary Expansion efforts continue. A considerable amount of
outreach was conducted to solicit input from local government and local stakeholders. Input
received has been somewhat divergent. Many stakeholders feel an expansion to the full
watershed boundary is fundamentally necessary while
some municipalities have expressed concerns and have
asked not to be included. DEP continues to analyze the
various expansion options. While the preferred
geographic alternative has not yet been determined,
CRM anticipates submitting a formal program change
request related to LECZ boundary expansion prior to
September 30, 2016.

Lake Erie Coastal Zone
Boundary Expansion
e Community and
municipal outreach
e Boundary expansion
options and mapping

There has been considerable progress in building capacity for aquatic invasive species during
this current strategy period. Pennsylvania Sea Grant, working with CRM, has played an
important role in coordinating AlS efforts between the various agencies, commissions, and
NGOs. These efforts are conducted through their active participation in the Pennsylvania
Invasive Species Council as well as networked
efforts outside of the council. Intergovernmental
coordination efforts related to AIS, which is included
in our Ocean Resources policy area, have been
enhanced through these efforts. A very
comprehensive monitoring and surveillance system
has been initiated in Pennsylvania, using the

AlS Rapid Response and
Monitoring
e Approved Pennsylvania
AIS Rapid Response Plan
e Pennsylvania Field Guide

to AI.S . iMaplnvasives database. This database includes both
* ;\:Ial;:]tilr;ggency field staff terrestrial and aquatic species, which is important in

addressing invasive wetland plant species. The Lead
Partner Organization for this effort is the
Pennsylvania Department of Conservation and Natural Resources who works closely with the
Western Pennsylvania Conservancy to operate the system. The bulk of the funding for the

PA iMaplnvasives Project has been provided by the Great Lakes Restoration Initiative. CRM has
provided funding for outreach and education on the use of the database as well as key invasive
species identification. This outreach has focused on field staff for various agency, commission,
conservation district, and NGO staff. The Pennsylvania Fish and Boat Commission (PFBC) also
maintains a database of select priority species that are purely aquatic. One of the key
accomplishments of PSG was the development and printing of a Pennsylvania specific AlS Field
Guide for field biologists and water conservation officers. This guide improves identification
skills and helps support more accurate reporting and population of the iMapsinvasives database.
The Pennsylvania AIS Field Guide is available on the PSG website at
http://www.paseagrant.org/projects/pennsylvanias-field-guide-to-aquatic-invasive-species/. One



http://www.paseagrant.org/projects/pennsylvanias-field-guide-to-aquatic-invasive-species/
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of the gaps in AIS management is field staff’s time to enter data into the database and to take full
advantage of the database’s broad functionality.

In September 2014, the Pennsylvania Invasive Species Council voted to approve the
Pennsylvania Rapid Response Plan
(http://www.paseagrant.org/wp-content/uploads/2012/09/PA-Rapid-Response-Plan-7_21 2014
Designed.pdf). A key priority identified is the need for formal training on the rapid response plan
within each agency so that the rapid response process is better understood, and so that agency
personnel, especially field staff, know the steps to follow for reporting AIS. Another future step
for rapid response planning is to develop a memorandum of understanding or other agreements
on departmental procedures to outline how each agency will be involved in responses. CRM and
PSG will continue to pursue these goals.

During the 2011 — 2016 Strategy period CRM also began to accumulate data and map the diverse
resources of Lake Erie. The goal is to consolidate information and make it more readily
accessible to project planners and reviewers, as well as potentially serve as the baseline for any
state or regional Marine Spatial Planning efforts. The effort has also identified areas where
additional information and data is needed. The program intends to have a permitting assistance
document and associated mapping of resources

Building Marine Spatial available in late 2016. It is anticipated that as
Planning for Lake Erie additional information becomes available the
e Data gathering and documents will continue to be updated. Moving into
consolidation the future, funding for updating these maps and
e Shipwreck and substrate documents will be sought from sources other than
investigation Section 309. Erie County’s local government and
e GIS and data sharing specifically the Erie County Department of Planning

have begun to investigate the possibility of a
designated National Marine Sanctuary within
Pennsylvania’s portion of Lake Erie. The concept is in the very early stages, seeking public
opinions and working with federal officials to acquire more details. The Marine Spatial Planning
capacity building CRM has done could help to inform any type of Marine Sanctuary effort that
may move forward.

Current Enhancement Area Analysis Summary

Each of the nine enhancement areas was analyzed for their priority as coastal issues for
Pennsylvania and for their potential for CRM program changes. Prior to drafting this Section 309
Assessment and Strategy document, CRM engaged key stakeholders to solicit comments on what
our priorities should be and where specific CRM program changes could enhance management
of the resources. This was a change compared to prior Section 309 enhancement cycles, when
the document was drafted prior to seeking input, and stakeholders were then invited to provide
comment. The new procedure of seeking stakeholder engagement prior to drafting the document
proved successful, and the communication informed not only the drafting of this Section 309
document but the broader program priorities as well.



http://www.paseagrant.org/wp-content/uploads/2012/09/PA-Rapid-Response-Plan-7_21_2014_Designed.pdf
http://www.paseagrant.org/wp-content/uploads/2012/09/PA-Rapid-Response-Plan-7_21_2014_Designed.pdf
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Consistent with the NOAA guidance, CRM limited itself to 3 “high priority” enhancement area
designations; Coastal Hazards, Public Access, and Cumulative and Secondary Impacts. A more
in-depth, Phase Il assessment was conducted for each of these enhancement areas.

Wetlands

During the last assessment CRM considered Wetlands to be a high priority. It was considered a
medium priority during this assessment. Significant changes in Pennsylvania’s wetland
mitigation policies are expected to occur during the next assessment period and CRM will be
involved in representing the unique wetland resources in the coastal areas. As these new policies
are implemented, experience gained may indicate the need for CRM program changes. However,
CRM feels that migration to the new mitigation and compensation policies can be accomplished
using existing resources. Both proposed strategies, the expansion of the Delaware Estuary
Coastal Zone and building capacity to better facilitate climate adaptation and resiliency, will
enhance CRM’s ability to manage wetlands even though a specific wetland strategy is not being
proposed.

Coastal Hazards

Coastal Hazards were considered a medium priority in the last assessment, it was elevated to a
high priority during this assessment. Pennsylvania’s CRM program has a long history of
providing expertise and mitigating damage from shoreline and bluff erosion along the Lake Erie
coast. In the Delaware Estuary, flooding throughout the coastal plain has been a long standing
problem and priority among local partners. Recent climate trends and forecasts indicate an
increased frequency of heavy precipitation events and larger more powerful storm systems,
which will exacerbate flooding problems. Sea level rise will add additional threats. CRM’s
assessment found that the program needed to focus more on climate adaptation issues and help
build internal and local capacity for climate adaptation and resiliency planning. The proposed
strategy is presented at the end of this document.

Public Access

Public Access was considered a high priority last assessment and was considered a high priority
again during this assessment. Waterfront redevelopment remains very active in the Delaware
Estuary Coastal Zone and CRM continues to support local efforts that seek to re-connect the
citizens with the estuary. Connecting growing trail systems and residential neighborhoods to new
access sites encounter challenging obstacles associated with working waterfronts, post-industrial
brownfields, and active infrastructure. CRM feels it is important to take advantage of the current
momentum and developed a strategy to expand the Delaware Estuary Coastal Zone boundary to
better facilitate making these challenging connections. The boundary expansion strategy is
presented at the end of this document.

Marine Debris

Marine debris was considered a low priority during the last assessment, it was elevated to a
medium priority during this assessment. Recognizing our coastal zones can be a source for
plastic marine debris and a growing concern over secondary microplastics in the aquatic
environment were factors in elevating the priority. A strategy for a program change was not
developed, but CRM will seek opportunities to support efforts that address marine debris.



FINAL

Cumulative and Secondary Impacts

Cumulative and Secondary Impacts were considered a high priority during the last assessment
and remained a high priority during this assessment. Stormwater impacts and habitat
fragmentation associated with heavy development in the urbanized Delaware Estuary remains a
challenge. Phosphorus loadings to Lake Erie and the desire to avoid habitat fragmentation remain
a priority in the Lake Erie Coastal Zone. Recent harmful algal blooms have highlighted the need
for additional nutrient control efforts in the watershed. Climate change may exacerbate the
problems and present increased threats from these existing cumulative and secondary impact
concerns. CRM has developed a strategy to build capacity to address climate adaptation and
resiliency that will help in planning to mitigate increased adverse cumulative and secondary
impacts.

Special Area Management Planning

This enhancement area was considered a medium priority last assessment and a low priority this
assessment. There are specific geographic areas that warrant future consideration for developing
Special Area Management Plans, but at this time CRM felt priorities could be addressed without
the need for a specific plan.

Ocean/Great Lakes Resources

Ocean/Great Lakes Resources were considered a high priority during the last assessment and
strategies were developed and implemented to help enhance management of these resources. The
strategies developed for the 2011 Section 309 Strategy and Assessment included consolidating
data and mapping the resources of Lake Erie and developing aquatic invasive species monitoring
and tracking systems and rapid response plans. During this assessment period, Ocean/Great
Lakes Resources were considered a medium priority. The strategies developed for this Section
309 Assessment and Strategy will indirectly enhance management of these resources.

Energy and Government Facility Siting

During the last assessment period CRM considered Energy and Government Facility Siting to be
a high priority. This was largely driven by wind energy interest and potential leasing of the
lakebed in Lake Erie. While recognizing the importance of this enhancement area, the program
considered it to be a medium priority for developing program changes under the current
Assessment and Strategy. Energy facility siting is a significant priority state-wide and within
each coastal zone. The Marcellus and Utica shale formations, and the ability to use fracking to
access the resources, have generated an energy boom throughout the Commonwealth. New and
transformed energy related port facilities have been built along the tidal estuary, and this activity
will likely continue. Conventional oil and gas wells are located in the Lake Erie watershed, and
non-conventional wells may someday be developed. While the interest in wind energy has
slowed, the winds remain favorable and wind energy may still be in the Erie region’s future.

Aquaculture

Aquaculture was considered a low priority during the last assessment and is being considered a
low assessment during this reporting period. Commercial aquaculture has not yet developed in
either coastal zone. The critically important recreational fisheries in the Lake Erie Coastal Zone
are supplemented by aquaculture, both public and private hatcheries. CRM recognizes the
importance of these operations, but does not feel a program change is necessary. CRM can
continue to support local partners under existing programs and policies.
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Wetlands

Section 309 Enhancement Objective: Protection, restoration, or enhancement of the existing
coastal wetlands base, or creation of new coastal wetlands. 8309(a)(1)

Note: For the purposes of the Wetlands Assessment, wetlands are “those areas that are
inundated or saturated at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions.” [33 CFR 328.3(b)]. See also pg. 17 of the CZMA Performance
Measurement Guidance for a more in-depth discussion of what should be considered a
wetland.

PHASE | (HIGH-LEVEL) ASSESSMENT:

Purpose: To quickly determine whether the enhancement area is a high priority enhancement
objective for the CMP that warrants a more in-depth assessment. The more in-depth assessments
of Phase Il will help the CMP understand key problems and opportunities that exist for program
enhancement and determine the effectiveness of existing management efforts to address those
problems.

Resource Characterization:
1. Using provided reports from NOAA’s Land Cover Atlas, please indicate the extent, status,
and trends of wetlands in the state’s coastal counties. You can provide additional or

alternative information or use graphs or other visuals to help illustrate or replace the table
entirely if better data are available.

DECZ:

Coastal Wetlands Status and Trends in DECZ Coastal Counties (Delaware, Philadelphia, Bucks)

Current state of wetlands in 2010 (acres) 33.37 sg. mi.

Percent net change in total wetlands (% gained or
lost)

from 1996-2010

from 2006-2010

-1.65%

-0.33%

Percent net change in freshwater (palustrine
wetlands) (% gained or lost)

from 1996-2010

from 2006-2010

Delaware: -2.71%
Philadelphia: -0.30%
Bucks: -1.56%

Delaware: -2.42%
Philadelphia: -1.51%
Bucks: -1.04%

Percent net change in saltwater (estuarine)
wetlands (% gained or lost)

from 1996-2010

from 2006-2010

Delaware: -10.00%
Philadelphia: -5.49%
Bucks: -2.08%

Delaware: 0.92%
Philadelphia: 0.00%
Bucks: 1.74%




DECZ:
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How Wetlands Are Changing in DECZ Coastal Counties (Delaware, Philadelphia, Bucks)

Land Cover Type

Area of Wetlands Transformed
to Another Type of Land Cover
between 1996-2010 (Sqg. Miles)

Area of Wetlands Transformed
to Another Type of Land Cover
between 2006-2010 (Sg. Miles)

Development 0.59 0.14

Agriculture 0.04 0

Barren Land 0.01 0
Water 0.07 0.04

LECZ:

Coastal Wetlands Status and Trends in LECZ Coastal Counties (Erie)

Current state of wetlands in 2010 (acres) 78.7 sg. mi.

Percent net change in total wetlands (% gained or from 1996-2010 from 2006-2010
lost) 20.49% -0.12%

Percent net change in freshwater (palustrine from 1996-2010 from 2006-2010
wetlands) (% gained or lost) -0.49% -0.35%

Percent net change in saltwater (estuarine) from 1996-2010 from 2006-2010
wetlands (% gained or lost) N/A N/A

How Wetlands Are Changing in LECZ Coastal Counties (Erie County)

Land Cover Type

Area of Wetlands Transformed
to Another Type of Land Cover
between 1996-2010 (Sqg. Miles)

Area of Wetlands Transformed
to Another Type of Land Cover
between 2006-2010 (Sqg. Miles)

Development 0.37 0.17
Agriculture 0.09 0.02
Barren Land 0.05 0.03

Water 0.07 0.04
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The data in the above tables is by coastal county. Using NOAA LAND Cover Atlas data (2010),
CRM looked at wetland acreage for just the coastal zone itself within each county.

Total Wetland Acres by
Coastal Zone for Each
County Using 2010 NOAA | #of

Land Cover Atlas Data acres

Bucks County Total Acres 43,434.12
Estuarine Emergent Wetland 265.984
Estuarine Scrub/Shrub Wetland 2.223946
Palustrine Emergent Wetland 685.6427
Palustrine Forested Wetland 3,063.709
Palustrine Scrub/Shrub Wetland | 183.4756
Wetland Total Bucks Co. 4,201.035

Delaware County Total Acres 12,662.26

Estuarine Emergent Wetland 191.4818
Palustrine Emergent Wetland 560.8793
Palustrine Forested Wetland 227.7321
Palustrine Scrub/Shrub Wetland | 65.82882
Wetland Total Delaware Co. 1,045.922

Philadelphia County Total Acres | 18,483.22

Estuarine Emergent Wetland 98.29843
Estuarine Scrub/Shrub Wetland 0.222395
Palustrine Emergent Wetland 268.4303
Palustrine Forested Wetland 233.5144

Palustrine Scrub/Shrub Wetland 121.4275
Wetland Total Philadelphia Co. 721.893

Erie County Total Acres 40,606.59
Palustrine Emergent Wetland 837.983
Palustrine Forested Wetland 4,070.712
Palustrine Scrub/Shrub Wetland 512.1749
Wetland Total Erie Co. 5,420.87
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2. If available, briefly list and summarize the results of any additional state- or
territory-specific data or reports on the status and trends of coastal wetlands since the last
assessment to augment the national data sets.

Update to Delaware Estuary Coastal Zone National Wetland Inventory Mapping:
Wetlands of Pennsylvania’s Delaware Estuary Coastal Zone and Vicinity: Characterization
and Landscape-level Functional Assessment

The Partnership for the Delaware Estuary (PDE) has taken a lead role in assessing ambient
wetland condition in tidal wetlands, originally through the Delaware Estuary Wetland
Workgroup and later through the Mid-Atlantic Coastal Wetland Assessment (MACWA). Their
efforts have been primarily built on methodologies for tidal wetlands developed by Delaware
DNR. CRM has provided technical and financial support to PDE’s efforts. During the original
condition assessment for Pennsylvania’s tidal wetlands, it became apparent that tidal wetland
data on existing NWI needed an update to provide more accuracy. The effort to update tidal
polygon data led to this broader characterization and functional assessment report that includes a
more accurate tidal base layer as well as additional data for the entire coastal zone. This report
does not analyze trends data.

The updated NWI data will be made available on the US Fish and Wildlife Service NWI Mapper
http://www.fws.gov/wetlands/Data/Mapper.html. The additional attributes associated with NW I+
data can be found via the NWI+ Web Mapper at
http://www.aswm.org/wetland-science/wetlands-one-stop-mapping/5043-nwiweb-mapper. The
final report is cited as follows:

Tiner, R.W., E. Olson, D. Cross, and J. Herman. 2015. Wetlands of Pennsylvania’s Delaware
Estuary Coastal Zone and Vicinity: Characterization and Landscape-level Functional
Assessment. Prepared for the Pennsylvania Department of Environmental Protection, Coastal
Zone Management Program, Harrisburg, PA. U.S. Fish and Wildlife Service, Northeast
Region, Hadley, MA. 44 pp. plus appendices.

Update to Lake Erie Watershed National Wetland Inventory Mapping:

Wetlands of Pennsylvania’s Lake Erie Watershed: Status, Characterization, Landscape-level
Functional Assessment, and Potential Restoration Sites

During a CRM 20009 effort to perform ambient wetland condition assessment within the Lake
Erie watershed it became apparent that the existing NWI for certain areas of the watershed were
less accurate than other areas. For certain quads the original NW1 used high-altitude black and
white, leaf-on aerial photography. CRM determined watershed planning and management efforts
would be better served if more accurate NWI1 data was available and contracted with the U.S.
Fish and Wildlife Service to provide a more accurate inventory for the Lake Erie watershed.
CRM provided more accurate, more recent aerial photography to be used in identifying and
characterizing the wetlands. In addition to status, the U.S. Fish and Wildlife effort included
Landscape-level functional assessment and an effort to identify potential restoration sites. The
NWI+ data layers can be viewed via interactive mapper at
http://www.aswm.org/wetland-science/wetlands-one-stopmapping/5043-nwi-web-mapper. The
final report generated from this effort is cited as follows:



http://www.fws.gov/wetlands/Data/Mapper.html
http://www.aswm.org/wetland-science/wetlands-one-stop-mapping/5043-nwiweb-mapper
http://www.aswm.org/wetland-science/wetlands-one-stopmapping/5043-nwi-web-mapper
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Tiner, R. W., B. Diggs, I. Mans, and J. Herman, 2014. Wetlands of Pennsylvania’s Lake Erie
Watershed: Status, Characterization, Landscape-level Functional Assessment, and Potential
Restoration Sites. Prepared for the Pennsylvania Department of Environmental Protection,
Coastal Zone Management Program, Harrisburg, PA. U.S. Fish and Wildlife Service,
Northeast Region, Hadley, MA. 54 pp. plus appendices.
http://www.fws.gov/northeast/ecologicalservices/pdf/wetlands/L ake%20Erie%20Watershed
%20Report_June 17 2014%20LowRes.pdf

Partnership for the Delaware Estuary Program Climate Change and the Delaware Estuary
report http://archive.delawareonline.com/assets/pdf/BL161173722.PDF

This report was finalized during the late stages of last assessment period (June 2010). This report
includes a case study specific to tidal wetlands and includes vulnerability assessment, adaptation
options, and recommendations. This study could serve as a good foundation for a more specific
analysis on a more refined geographic scope such as an individual county or parcel. In studies
related to climate change, limited MACWA data that CRM has helped to support indicate that
Pennsylvania tidal wetlands within the John Heinz National Wildlife Refuge are showing minor
short-term accretion (1.6 cm/yr £ 1.5 cm/yr) and an associated elevation change of 1.4 cm/yr +
1.0 cm/yr. (Quirk, T. 2014. Site Specific Intensive Monitoring of Representative Wetlands in
Barnegat Bay, New Jersey and the Delaware Estuary. Final Report 2011-2012. Prepared for
EPA Region 2. The Academy of Natural Sciences of Drexel University, Philadelphia, PA).

Management Characterization:

1. Indicate if there have been any significant changes at the state or territory level (positive or
negative) that could impact the future protection, restoration, enhancement, or creation of
coastal wetlands since the last assessment.

Significant Changes Since Last Assessment
Management Category (Y orN)
Statutes, regulations, policies, or case law Y
interpreting these
Wetlands programs (e.g., regulatory, Y
mitigation, restoration, acquisition)

2. For any management categories with significant changes, briefly provide the information
below. If this information is provided under another enhancement area or section of the
document, please provide a reference to the other section rather than duplicate the
information:

a. Describe the significance of the changes;
b. Specify if they were 309 or other CZM-driven changes; and
c. Characterize the outcomes or likely future outcomes of the changes.

-10 -
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Pennsylvania State Programmatic General Permit #4

In order to reduce redundancy, Pennsylvania DEP coordinates state Chapter 105 permitting and
federal Section 404 Clean Water Act/Section 10 Rivers and Harbors Act Army Corps of
Engineers permitting activities through a State Programmatic General Permit. Pennsylvania State
Programmatic General Permit #4 became effective July 1, 2011 and is effective for a period of
five years. Note that according to the conditions specified in PSPGP#4, the Army Corps of
Engineers will conduct independent permit reviews in the tidal waters of the estuary and within
Lake Erie.

Growing Wetland Mitigation Banking Trends

Pennsylvania’s regulatory wetland replacement siting criteria had historically favored
replacement as near to the impacted area as possible. Prior to 2002, federal policies also favored
replacement “...in areas adjacent or contiguous to the discharge area.” Experience has shown
that relatively small permittee responsible mitigation near the impacted site is difficult to
successfully complete. Recognizing this, the 2008 joint ACOE/EPA mitigation rule included a
preference hierarchy for mitigation that indicates mitigation banking is the number one
preference for resource replacement and focused more on management from a watershed basis.
Consistent with the joint rule, and consistent with the best available science, Pennsylvania is
moving toward a stronger wetland mitigation banking system. The mitigation banking system
provides advantages for both the success of the resource replacement and the time and monetary
efficiencies for permittees. The increased activities associated with Marcellus and Utica Shale
development has also been a driver supporting movement toward more wetland mitigation
banking in Pennsylvania. At this time the Pennsylvania Department of Transportation has
approved wetland mitigation banking and one private banking company has an approved wetland
mitigation bank in the upper Susquehanna River watershed service area. There are other wetland
mitigation banks currently being reviewed or planned. There are currently no approved wetland
mitigation banks in either coastal watershed. The relationship between specific coastal zone
siting criteria contained in Chapter 105 wetland regulations and wetland mitigation service areas
will be examined in more detail during the next assessment period.

Pennsylvania Aquatic Resource Compensatory Mitigation

Pennsylvania is in the process of making significant changes to policies and procedures for
compensating for unavoidable impacts to aquatic resources. A new in-lieu fee program is being
developed, called the Pennsylvania Integrated Ecological Services, Capacity Enhancement and
Support Program (PIESCES). When approved, this will replace the existing Pennsylvania
Wetland Replacement Fund. The new in-lieu fee program will consider more stream impacts and
mitigation in addition to the traditional wetland compensatory mitigation. The new program will
be consistent with the 2008 joint ACOE/EPA mitigation rule and coordinated for use in
Pennsylvania with the ACOE.

-11 -
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In addition, four technical guidance documents have been published for public comment
(Pennsylvania Bulletin, March 8, 2014:
http://www.pabulletin.com/secure/data/vol44/44-10/486.html) that relate to mitigation for
impacts to aquatic resources including wetlands. The four draft technical guidance documents
are:

PA Function Based Aquatic Resource Compensation Protocol
Lacustrine Condition Level 2 Rapid Assessment Protocol
Riverine Condition Level 2 Rapid Assessment Protocol
Wetland Condition Level 2 Rapid Assessment Protocol

el A =

Note that large riverine systems are assessed as lacustrine systems. The tidal resources of the
Delaware Estuary represent a small but very unique subset of Pennsylvania’s aquatic resources.
CRM will continue to work within DEP to ensure coastal resources are considered in pending
changes to policy and technical guidance documents.

The changes Pennsylvania DEP has proposed and continue to develop will better meet the
requirements of the 2008 EPA and ACOE joint mitigation rules. The new technical guidance
focuses more on functional assessment of both the impacted area and the proposed mitigation.
The goal is to have a more standardized process based on the latest science.

Permitting fees

Commonwealth permitting fees for most Dam Safety and Waterways Encroachment permits had
not increased since 1991. During this assessment period DEP promulgated regulatory changes to
increase both permitting fees and Submerged Lands Licensing Agreement (SLLA) fees. The
final rulemaking was published in the Pennsylvania Bulletin on February 16, 2013
(http://www.pabulletin.com/secure/data/vol43/43-7/index.html). CRM did not a play a role in
these changes. It should be noted that submerged lands in the tidal waters of the Delaware
Estuary and the submerged lands in Lake Erie are subject to Submerged Lands Licensing
Agreements and annual fees.

Enhancement Area Prioritization:
1. What level of priority is the enhancement area for the coastal management program?
High

Medium X
Low

2. Briefly explain the reason for this level of priority. Include input from stakeholder
engagement, including the types of stakeholders engaged.

In an effort to keep our “high” priorities limited to only three enhancement areas, “Wetlands”

was not selected as a high priority. Wetland related issues will be captured in the enhancement
areas that were selected as “high” priorities and in the strategies presented in this document.

-12 -
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CRM continues to recognize the significant role wetlands play in our program policy areas and
in multiple Section 309 enhancement areas.

Total stakeholder engagement indicated that the “Wetlands” enhancement area received the most
responses for “high” priority (63%). It is important to note that out of the 11 respondents from
the LECZ only 27% indicated wetlands as a high priority enhancement area. Coastal Hazards
(flooding) or Cumulative and Secondary Impact responses (nutrients) are directly related to
prioritizing wetlands without actually selecting the “Wetlands” enhancement area as the high
priority.

CRM feels that wetlands can continue to be a high priority for the program without developing a
program change specifically for wetlands. Thus, “Wetlands” was not selected as a “high” priority
enhancement area and an in-depth assessment was not conducted. The two strategies being
proposed, minor boundary expansion in the DECZ and building capacity to address climate
change, touch on wetlands and will enhance our capacity to manage wetlands. Wetlands can help
mitigate hazards related to flooding and coastal storms, and serve important functions related to
community and ecological resiliency to climate change. However, wetlands are also threatened
by climate change.
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Coastal Hazards

Section 309 Enhancement Objective: Prevent or significantly reduce threats to life and
property by eliminating development and redevelopment in high-hazard areas, managing
development in other hazard areas, and anticipating and managing the effects of potential sea
level rise and Great Lakes level change. 8309(a)(2)
Note: For purposes of the Hazards Assessment, coastal hazards include the following
traditional hazards and those identified in the CZMA: flooding; coastal storms (including
associated storm surge); geological hazards (e.g., tsunamis, earthquakes); shoreline
erosion (including bluff and dune erosion); sea level rise; Great Lake level change; land
subsidence; and saltwater intrusion.

PHASE | (HIGH-LEVEL) ASSESSMENT:

Purpose: To quickly determine whether the enhancement area is a high priority enhancement
objective for the CMP that warrants a more in-depth assessment. The more in-depth assessments
of Phase Il will help the CMP understand key problems and opportunities that exist for program
enhancement and determine the effectiveness of existing management efforts to address those
problems.

Resource Characterization:

While Pennsylvania’s two coastal areas share many problems and opportunities consistent with
all coastal communities, they are also unique and divergent in many ways. The assessment for
coastal hazards largely analyzes the Delaware Estuary and Lake Erie Coastal Zones
independently.

1. Flooding: Using data from NOAA'’s State of the Coast “Population in the Floodplain”
viewer and summarized by coastal county through NOAA’s Coastal County Snapshots for
Flood Exposure, indicate how many people were located within the state’s coastal floodplain
as of 2010 and how that has changed since 2000. You may to use other information or
graphs or other visuals to help illustrate.

DECZ:
Population in the Coastal Floodplain — Delaware Estuary
Percent Change from
2000 2010 2000-2010
No. of people in coastal 319,938 325,228 1.65 %
floodplain
No. of people in coastal 2,666,146 2,710,234 1.65 %
counties
Percentage of people in 12.0% 12.0%
coastal counties incoastal | | | -
floodplain
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LECZ:
Population in the Coastal Floodplain — Lake Erie
Percent Change from
2000 2010 2000-2010
No. of people in coastal 5,168 8,566 +65.8 %
floodplain
No. of people in coastal 280,843 280,566 -0.10 %
counties
Percentage of people in 1.8% 3.0%
coastal counties incoastal | | | e
floodplain

2. Shoreline Erosion (for all states other than Great Lakes and islands; for Great Lakes and
islands, see Question 5): Using data from NOAA's State of the Coast “Coastal Vulnerability
Index,” indicate the vulnerability of the state’s shoreline to erosion. You may use other
information or graphs or other visuals to help illustrate or replace the table entirely if better
data is available. Note: For New York and Pennsylvania that have both Atlantic and Great
Lakes shorelines, fill out the table below for the Atlantic shoreline only.

Pennsylvania’s Atlantic coast was not included in NOAA’s State of the Coast “Vulnerability
Index” referenced above. Pennsylvania was also not included in the National Assessment of
Coastal Vulnerability to Sea-Level Rise (Thieler, E.R., and Hammar-Klose, E.S., 1999. National
Assessment of Coastal Vulnerability to Future Sea-Level Rise: Preliminary Results for the U.S.
Atlantic Coast. U.S. Geological Survey, Open-File Report 99-593, 1 sheet - available online at:
http://pubs.usgs.gov/of/0f99-593/). Personal communication with one author indicated
Pennsylvania’s portion of the estuary may be included in future efforts.

A good reference for analysis and discussion of shoreline erosion and protection in
Pennsylvania’s Delaware Estuary, including implications of climate change, was done by Chris
Linn of the Delaware Valley Regional Planning Commission: [Chris Linn. 2010.
“Pennsylvania.” In James G. Titus and Daniel Hudgens (editors). The Likelihood of Shore
Protection along the Atlantic Coast of the United States. Volume 1: Mid-Atlantic. Report to the
U.S. Environmental Protection Agency. Washington, D.C.] The document, including mapping,
can be found here: http://risingsea.net/ERL/PA.html

Pennsylvania’s Delaware Estuary Shoreline is well armored and has been subject to significant
fill and modification during the past few centuries. The above report concludes that about 60% of
the tidal Delaware River shoreline is likely or certain to be protected if future climate impacts
present threats. The report goes on to state that of the 10.5 square miles of dry land within
approximately 3 feet above the tides, 6.1 square miles is likely or almost certain to be protected.

The report offers a first step at analyzing the potential for planning or policy changes that could
encourage or allow for inland migration of tidal wetlands. The 40% of Pennsylvania’s coastline
that is considered unlikely to be protected or abuts non-tidal wetlands, offers locations that
warrant further analysis and consideration for tidal wetland encroachment.
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3. Sea Level Rise (for all states other than Great Lakes and islands; for Great Lakes and
islands, see Question 5): Using data from NOAA’s State of the Coast “Coastal Vulnerability
Index, ” indicate the vulnerability of the state’s shoreline to sea level rise. You may provide
other information or use graphs or other visuals to help illustrate or replace table entirely if
better data is available. Note: For New York and Pennsylvania that have both Atlantic and
Great Lakes shorelines, fill out the table below for your Atlantic shoreline only.

Pennsylvania was not included in the Coastal Vulnerability Index cited above so the data was not
available for filling out the table provided in the guidance. Pennsylvania’s Delaware Estuary is
included in an interactive Sea Level Rise Viewer available at NOAA’s DigitalCoast
(http://coast.noaa.gov/digitalcoast/tools/slr). This viewer does not categorize vulnerability, but
does offer a sliding scale of sea level rise that visually shows inundation. It isa CRM goal to
have our tidal shorelines included in future national efforts assessing vulnerability to sea level
rise, and Philadelphia is included in the National Climate Assessment report mentioned later in
this section.

Regional sea-level rise trends are available through an interactive map available from NOAA at
http://tidesandcurrents.noaa.gov/sltrends/sltrends.shtml. The mean sea-level rise presented from
this source indicates a linear trend of 2.93 mm/year. This is based on data collected from 1900 to
2013. It is equivalent to 0.96 feet in 100 years. The graph below is from this source.

Mean Sea Level Trend
8545240 Philadelphia, Pennsylvania
8545240 Philadelphia, Pennsylvania 2.93 +/- 0.20 mm fyr
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4. Other Coastal Hazards: In the table below, indicate the general level of risk in the coastal
zone for each of the coastal hazards. The state’s multi-hazard mitigation plan is a good

additional resource to support these responses.

DECZ:
Type of Hazard General Level of Risk (H, M, L)
Flooding (riverine, stormwater) H
Coastal storms (including storm surge) M
Geological hazards (e.g., tsunamis, earthquakes) L
Shoreline erosion L (most is armored and protection assumed)
Sea level rise M
Land subsidence L
Saltwater intrusion M
LECZ:
Type of Hazard General Level of Risk (H, M, L)
Flooding (riverine, stormwater) H
Coastal storms (including storm surge) H (shoreline and bluff erosion)
Geological hazards (e.g., tsunamis, earthquakes) L
Shoreline erosion H
Great Lake level change H
Land subsidence N/A
Saltwater intrusion N/A
Other — Invasive species* H*

* The Erie County Hazard Mitigation Plan considered this a low priority but it was evaluated
based on forestry and agricultural production. CRM considers the general level of risk to be
high due to ecological threats and the associated recreational and economic impacts.

5. If available, briefly list and summarize the results of any additional data or reports on the
level of risk and vulnerability to coastal hazards within your state since the last assessment.
The state’s multi-hazard mitigation plan or climate change risk assessment or plan may be a

good resource to help respond to this question.

National, statewide, and regional reports and data

Federal Emergency Management Agency Region 111 Coastal Analysis and Mapping
The Federal Emergency Management Agency (FEMA) has begun a coastal analysis and
mapping project that will be used to update Digital Flood Insurance Rate Maps. Bucks,
Philadelphia, and Delaware Counties are included in the spatial areas subject to storm surge
propagating up the Delaware River. An overview of the coastal analysis and mapping project
can be found here: http://www.r3coastal.com/. FEMA is also conducting a Great Lakes Flood

Study that includes Erie County

-17 -



http://www.r3coastal.com/

FINAL

(https://www.rampp-team.com/documents/pennsylvania/watershed/Erie/GreatLakes factshee
t.pdf).

FEMA is currently conducting coastal studies in Delaware, Philadelphia, and Erie counties.
Information specific to Pennsylvania’s individual county coastal analysis and mapping
studies, including fact sheets on methodologies, current status, and projected completion
dates, can be found here: https://www.rampp-team.com/pa.htm.

National Climate Assessment Report

This report summarizes the current and future impacts of climate change on the United States
and can be explored on a regional basis. The report was produced by a team of more than
300 experts guided by a 60-member Federal Advisory Committee. The report can be found
on the U.S. Global Change Research Program website at: http://nca2014.globalchange.gov/.
Specifically referring to the northeast, the report states that the key message regarding
climate risk to people is that “(h)eat waves, coastal flooding, and river flooding will pose a
growing challenge to the region’s environmental, social, and economic systems. This will
increase the vulnerability of the region’s residents, especially its most disadvantaged
populations.” The report indicates that in the northeast region there has been a 71% increase
in “heavy” precipitation events between 1958 and 2012 (“heavy” = the heaviest 1% of
events).

Pennsylvania Climate Impacts Assessment Update (2013)

This 2013 report is an update to the 2009 document Pennsylvania Climate Impacts
Assessment and Economic Impacts of Projected Climate Change in Pennsylvania. The
documents were prepared by Penn State University specifically for Pennsylvania DEP to
fulfill obligations directed in the Pennsylvania Climate Change Act, Act 70 of 2008. The
initial efforts focused on summarily quantifying greenhouse gas emissions and trends and did
not deal specifically with the management of climate change impacts, related coastal hazards,
or strategies for adaptation. The Pennsylvania Climate Change Advisory Committee has
moved toward increasing emphasis on adaptation and resiliency. The report, subsequent
updates, and related information are available on DEP’s Climate Change Advisory
Committee’s webpage:
http://www.portal.state.pa.us/portal/server.pt/community/climate_change advisory committ
ee/21894.

Pennsylvania Climate Adaptation Planning Report: Risks and Practical Recommendations
(December, 2014)

This report was the culmination of a multi-year effort that included significant public input.
Work groups from private and public sectors were formed to evaluate individual sectors. The
purpose of the Climate Adaptation Planning Report is to identify practical implementation
strategies for the built environment and natural resources. This is the first statewide effort in
addressing the need for climate change adaptation planning in Pennsylvania. One outcome of
the proposed strategy presented in this document is for CRM to play a more significant role
in representing the unique coastal areas in these statewide efforts. The Climate Adaptation
Planning Report will be incorporated into the next version of the Pennsylvania Climate
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Change Action Plan. The Pennsylvania Climate Adaptation Planning Report can be found
here: http://www.elibrary.dep.state.pa.us/dsweb/View/Collection-10796.

Chesapeake Bay Watershed Agreement — Climate Resiliency

Just over half of Pennsylvania lies within the Chesapeake Bay Watershed. The protection and
restoration of the Chesapeake Bay is managed through a multi-state, multi-agency
partnership with the Chesapeake Bay Program. A new Chesapeake Bay Watershed
Agreement was signed on June 16, 2014. Pennsylvania is a signatory of the agreement and
the agreement includes a climate resiliency goal for the entire watershed. Efforts related to
the Chesapeake Bay watershed effort may be relevant in informing Pennsylvania’s efforts on
the Delaware Bay and Lake Erie watersheds. A draft Management Strategy for Climate
Resiliency was published for comment on March 16, 2015. Goals and outcomes from the
Chesapeake Bay Program for the Chesapeake watershed are:

GOAL: Increase the resiliency of the Chesapeake Bay Watershed, including its living
resources, habitats, public infrastructure and communities, to withstand adverse impacts from
changing environmental and climate conditions.

Monitoring and Assessment Outcome: Continually monitor and assess the trends and likely
impacts of changing climatic and sea level conditions on the Chesapeake Bay ecosystem,
including the effectiveness of restoration and protection policies, programs and projects.

Adaptation Outcome: Continually pursue, design and construct restoration and protection
projects to enhance the resiliency of bay and aquatic ecosystems from the impacts of coastal
erosion, coastal flooding, more intense and more frequent storms and sea level rise.

Pennsylvania 2013 Standard State All-Hazard Mitigation Plan

The updated 2013 Standard State All-Hazard Mitigation Plan was adopted by resolution on
October 21, 2013. The update was coordinated by PEMA and included representatives from
39 different state agencies (including DEP), county and city governments, and one business
(CRM did not have a role). While assessing statewide hazards and establishing a state-level
mitigation plan, the Standard State All-Hazard Mitigation Plan also provides guidance for
local hazard planning initiatives, including a standardized list of hazards, and serves as a
model plan format for county and local hazard mitigation plans.

DECZ reports and data

Bucks County Hazard Mitigation Plan

The Bucks County Hazard Mitigation Plan was last updated as a draft in 2011 and is
available on Bucks County’s website:
http://www.buckscounty.org/docs/government-documents/buckscountyhazmitplan2011.pdf?s
fvrsn=2. It is considered a living document that could be updated when appropriate, but
consistent with the Disaster Mitigation Act of 2000 should be updated again in 2016.
Vulnerability assessment was conducted for 18 identified natural and man-made hazards.
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Flooding/flash-flooding and hurricanes, tropical storms, and Nor’easters were coastal hazards
ranked as “High Risk.” Sea-level rise was not mentioned in the Hazard Mitigation Plan.

Bucks County Interactive Floodplain Viewer
Bucks County offers a visual tool for assessing flood risk at individual locations:
https://gisweb.co.bucks.pa.us/apps/floodplainviewer/

Delaware County Hazard Mitigation Plan

The Delaware County Hazard Mitigation Plan was last updated in 2011. Copies of the plan
are available at the Delaware County Planning Department offices and were provided to
CRM. The three highest ranked risk hazards were: 1) flood, 2) winter storm, and 3)
hazardous materials. Hurricanes/tropical storms/nor’easters were considered moderate
hazards.

The plan mentions the long-range potential for flooding along the Delaware River and its
tidal tributaries from seal level rise, but goes on to explain sea level rise will not be directly
addressed in the Hazard Mitigation Plan “at this time.” The plan mentions a CRM funded
effort done by the Delaware Valley Regional Planning Commission in 2004: Sea Level Rise
Impacts in the Delaware Estuary of Pennsylvania, June 2004. Any new comprehensive
hazard mitigation planning would benefit from an updated analysis with more current data.

Philadelphia Natural Hazard Mitigation Plan

Philadelphia’s Natural Hazard Mitigation Plan was updated in 2012 and is available on the
City of Philadelphia’s webpage: http://oem.readyphiladelphia.org/HazardMitigation. The
plan states that from 1861-2011, 29 tropical cyclones have had centers of circulation pass
through or within 65 statute miles of Philadelphia. Flooding, which may occur with or
without tropical cyclone impacts, had a slightly higher hazard ranking than actual tropical
cyclones (due to increased probability). The Philadelphia Natural Hazard Mitigation Plan
uses NOAA’s SLOSH model to analyze storm surge impacts for Category 1, Category 2, and
Category 3 hurricanes (using current sea levels). The plan identifies critical infrastructure
that would be impacted for each category storm. The plan does not specifically address sea
level rise.

Partnership for the Delaware Estuary (PDE) — Climate Change and the Delaware
Estuary

The Climate Change and the Delaware Estuary publication was supported by EPA’s Climate
Ready Estuaries Program and focused on three key resources: shellfish, wetlands, and
drinking water. The document was published in June 2010 and is available on the PDE
website: http://delawareestuary.org/science_programs_climate change.asp

The City of Chester Vision 2020 Climate Adaptation Planning Elements (June 25, 2014)
This document was prepared by the Chester Hazards and Climate Task Force and was
ultimately approved by Chester City Council. The task force included numerous individuals
from local government and businesses. The effort was led by Pennsylvania Sea Grant, the
Delaware Valley Regional Planning Commission, the City of Chester, and the Delaware
County Planning Department. The plan represents a significant step toward local planning for
climate change adaptation and will help inform future efforts within the estuary. CRM will
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rely heavily on the expertise gained by the participants involved in this climate adaptation
effort as we implement our proposed Section 309 climate adaptation and resiliency capacity
building strategy discussed at the end of this document. The plan can be found here:
http://easternpaseagrant.org/chester/documents/ClimateAdaptationElementsFinal26-June-14.

pdf.

LECZ reports and data

Erie County Hazard Mitigation Plan

Erie County updated their comprehensive Hazard Mitigation Plan in 2012. All 38
municipalities within the county participated in the update as well as PA DCNR, PA Lake
Erie Watershed Association, and the PA Coastal Resources Management Program. The
2012 Erie County HMP ranked winter storms, flooding, and environmental hazards
(hazardous materials release) as the three top high-risk categories. The coastal related
hazards coastal erosion, invasive species, and landslide were ranked in the low-risk category.

Climate Ready Great Lakes

This regional collaboration project consists of three free training modules related to climate
change and climate adaptation in the Great Lakes. The three modules are: 1) What am |
adapting to? 2) What is an adaptation plan? 3)What tools are available to help me? The
training modules are available here:
http://www.regions.noaa.gov/great-lakes/index.php/resources/climate-ready-great-lakes/.

Bluff Recession Control Point Monitoring

CRM maintains 136 control points along the Lake Erie bluff shoreline to measure and
calculate bluff recession. Measurements from fixed monuments to the bluff crest at specific
bearings are taken every four years. The last cycle was completed in 2010 and 2011(western
county 2010, eastern county 2011). Measurements for this cycle are currently in progress.
Following are the results from 30+ years of monitoring as of 2011.:

Erie County average = 0.61 feet per year

Average
Township Recession Rate

(ft/yr)
Springfield 0.99
Girard 0.87
Fairview 0.52
Millcreek 0.31
Erie 0.47
Lawrence Park 0.32
Harborcreek 0.44
North East 0.48

The above table lists municipalities from west to east along the shoreline. Note the
substantially higher erosion rates in the western municipalities.
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1. Indicate if the approach is employed by the state or territory and if significant state- or
territory-level changes (positive or negative) have occurred that could impact the CMP’s
ability to prevent or significantly reduce coastal hazards risk since the last assessment.

CMP Provides
Employed by Assistance to Significant
State or Locals that Changes Since
Territory Employ Last Assessment
Management Category (YorN) (YorN) (YorN)
Statutes, regulations, policies, or case law interpreting these that address:
Elimination of Y Y Y
development/redevelopment
in high-hazard areas
Management of Y Y N
development/redevelopment
in other hazard areas
Climate change impacts, including N N N
sea level rise or Great Lake level
change
Hazards planning programs or initiatives that address:
Hazard mitigation Y Y Y — County HMP
updates
Climate change impacts, including Y (minimal) Y (minimal) Y, at the state
sea level rise or Great Lake level level
change
Hazards mapping or modeling programs or initiatives for:
Sea level rise or Great Lake level N N N
change
Other hazards (LECZ - bluff Y Y N
recession)

2. Briefly state how “high-hazard areas” are defined in your coastal zone.

The Delaware Estuary Coastal Zone does not have specific definitions for “high-hazard”
areas. Special Flood Hazard Areas (SPFH), as defined by the National Flood Insurance
Program, would apply to both coastal zones:

Special Flood Hazard Areas (SFHA): The land area covered by the floodwaters of the
base flood is the Special Flood Hazard Area (SFHA) on NFIP maps. The SFHA is the
area where the National Flood Insurance Program's (NFIP's) floodplain management
regulations must be enforced and the area where the mandatory purchase of flood
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insurance applies. The base flood is the 100-year flood event (1% annual chance).
(FEMA)

The following definition is provided in the Bluff Recession and Setback Act and applies
to bluffs along the Lake Erie coast:

Bluff Recession Hazard Area (BRHA): An area or zone where the rate of progressive
bluff recession creates a substantial threat to the safety or stability of nearby existing or
future structures or utility facilities. The term shall not include any area where the
horizontal distance, measured perpendicular to the shoreline, between the shoreline and
the bluff toe is in excess of 250 feet and such area shall not be subject to any
Environmental Quality Board regulations or municipal bluff setback ordinance. (Bluff
Recession and Setback Act, Act 48 of 1980)

3. For any management categories with significant changes, briefly provide the information
below. If this information is provided under another enhancement area or section of the
document, please provide a reference to the other section rather than duplicate the
information:

a. Describe the significance of the changes;
b. Specify if they were 309 or other CZM-driven changes; and
c. Characterize the outcomes or likely future outcomes of the changes.

Amendment to the Bluff Recession and Setback Act of 1980

CRM is responsible for implementing the Bluff Recession and Setback Act (Act 48 of 1980)
(BRSA) which restricts new development and limits improvements to existing development
within formally designated Bluff Recession Hazard Areas (BRHAS). The designation of the
BRHA'’s is a public, regulatory process guided by CRM-led scientific studies of the average
long-term bluff recession rates. Those long-term average recession rates are determined by a
combination of on-the-ground monitoring and GIS analysis of recent and historical aerial
photography. Future long term averages will likely include LiDAR as well as on-the-ground
monitoring and historical aerial photography. Long term recession rates for the entire county
are approximately 0.6 feet per year, but individual municipalities and specific bluff reaches
may erode quicker or slower than the county average. The formal adoption of the BRHA’s
are by reference to the CRM studies within the Title 25, Chapter 85 Bluff Recession and
Setback regulations (companion regulations to the BRSA). In July of 2012, the Pennsylvania
General Assembly passed, and Governor Tom Corbett signed, Act 72 of 2012 — an
amendment to the BRSA that redefined BRHA’s to permanently exclude any areas where the
toe of bluff was greater than 250 feet from the shoreline of Lake Erie.
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Enhancement Area Prioritization:
1. What level of priority is the enhancement area for the coastal management program?
High X

Medium
Low

2. Briefly explain the reason for this level of priority. Include input from stakeholder
engagement, including the types of stakeholders engaged.

Flooding, exacerbated by a heavily urbanized environment, has long been a concern to local
stakeholders in the DECZ, and has been expressed in prior Section 309 Assessment and Strategy
comments. Climate change predictions and recent trends seem to indicate that increased heavy
rain events will become more common, and thus increase flooding threats. CRM has supported
some climate change efforts, but an increased focus seems warranted. In the LECZ, the
Pennsylvania CRM program has the responsibility for managing the Bluff Recession and
Setback Act and is involved in hazards associated with harmful algal blooms, shoreline erosion,
and invasive species. Pennsylvania’s coastal areas offer important, unique areas of the
Commonwealth and CRM has the ability to focus on these unique areas and needs.

During the stakeholder engagement process 57% of the 35 total respondents chose Coastal
Hazards as a high priority. This was third highest of the nine enhancement areas, overall
Wetlands was number one and Public Access was humber two. In the Delaware Estuary Coastal
Zone, Coastal Hazards were considered a high priority by 68% of 19 respondents and in the Lake
Erie Coastal Zone it was considered a high priority by 45% of local respondents. Upon closer
examination reasons for considering Wetlands a high priority sometimes focused on mitigation
of flooding concerns related to Coastal Hazards.

Coastal Hazards — In-Depth Assessment

Since CRM considered Coastal Hazards to be a High Priority enhancement area, more
in-depth assessment was warranted.

In-Depth Resource Characterization:

Purpose: To determine key problems and opportunities to improve the CMP’s ability to prevent
or significantly reduce coastal hazard risks by eliminating development and redevelopment in
high-hazard areas and managing the effects of potential sea level rise and Great Lakes level
change.

la. Flooding In-depth: Using data from NOAA'’s State of the Coast “Population in the
Floodplain” viewer and summarized by coastal county through NOAA’s Coastal County
Snapshots for Flood Exposure, indicate how many people at potentially elevated risk were
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located within the state’s coastal floodplain as of 2010. These data only reflect two types of
vulnerable populations. You can provide additional or alternative information or use graphs

or other visuals to help illustrate or replace the table entirely if better data are available.

Statewide:

2010 Populations in Pennsylvania Coastal Counties at Potentially Elevated Risk to Coastal

Flooding
Under 5 and Over 65 years old In Poverty
% Under
# of people 5/0Over 65 # of people % in Poverty
Inside Floodplain 13,869 18.0% 10,459 13.6%
Outside 442,743 19.5% 459,392 20.2%
Floodplain

* - Data based on NOAA supplied spreadsheets from original data source American Community

1b.

Survey 5-year estimates.

Flooding In-depth: (for all states besides territories): Using summary data provided for
critical facilities, derived from FEMA’s HAZUS and displayed by coastal county through
NOAA'’s Coastal County Snapshots for Flood Exposure, indicate how many different
establishments (businesses or employers) and critical facilities are located in the FEMA
floodplain. You can provide more information or use graphs or other visuals to help
illustrate or replace the table entirely if better information is available.

Bucks County was not included in the Coastal Counties Flood Exposure Snapshots. Data
provided in this table comes from a summary spreadsheet provided by NOAA. Limited
information was available. Coastal Snapshots, including “Flood Exposure” for Philadelphia,
Delaware, and Erie Counties can be found here: http://www.coast.noaa.gov/snapshots/

Critical Facilities in the FEMA Floodplain44

Police Emergency Medical Communication

Schools Stations Fire Stations Centers Facilities Towers
Bucks Not Not Not Not Not Not
County Available Available Available Available Available Available
Inside
Floodplain
Philadelphia 5 Not Not Not Not Not
County Available Available Available Available Available
Inside
Floodplain
Delaware 2 1 2 Not Not Not
County Available Available Available
Inside
Floodplain
Erie County 2 Not 4 Not Not Not
Inside Available Available Available Available
Floodplain
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2. Based on the characterization of coastal hazard risk, what are the three most significant
coastal hazards within the coastal zone? Also indicate the geographic scope of the hazard,
i.e., is it prevalent throughout the coastal zone or are specific areas most at risk?

DECZ:
Geographic Scope
(throughout coastal zone or specific areas most
Type of Hazard threatened)

Hazard 1 Flooding Throughout coastal zone, exacerbated by increased heavy
precipitation events evidenced in recent trends and
forecast with climate change. Riverine/stream, coastal,
and urban flooding.

Hazard 2 Coastal storms Throughout coastal zone.

Hazard 3 Salinity intrusion Threatens water intakes in Philadelphia, managed partially
by reservoir strategy through Delaware River Basin
Commission.

LECZ:
Geographic Scope
(throughout coastal zone or specific areas most
Type of Hazard threatened)
Hazard 1 Coastal storms / Both coastal and inland flooding caused by storm events,
Flooding exacerbated by Great Lakes water levels.

Hazard 2 Shoreline and bluff | Bluff and shoreline areas, exacerbated by Great lakes

erosion water levels and storm events.

Hazard 3 Invasive species* Open waters of Lake Erie and watershed. Determined to
be a low priority in County Hazard Mitigation Plan, but
potential recreational economic impact is substantial.

* - Not a coastal hazard listed by CZMA, but listed in Erie County Hazard Mitigation Plan.

3. Briefly explain why these are currently the most significant coastal hazards within the
coastal zone. Cite stakeholder input and/or existing reports or studies to support this

assessment.

DECZ:

Flooding has long been a high concern in the DECZ. Each current county hazard mitigation
plan in the DECZ considers flooding to be a highly ranked risk hazard. Sixty-eight percent of
stakeholders from the DECZ considered Coastal Hazards to be a high priority with both
stormwater/riverine and sea level rise/storm surge flooding identified as the hazards of
concern. Recent climate trends indicate increased heavy precipitation events and increased
threat from flooding. Climate change predictions indicate the flooding threat to continue to
grow, both from increased heavy precipitation events and generally stronger coastal storms.
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According to the Delaware River Basin Commission approximately 15 million people
(approximately five percent of the nation's population) rely on the waters of the Delaware
River Basin for drinking, agricultural, and industrial use. During times of drought, saltwater
intrusion could threaten Philadelphia Water Department drinking water intakes on the tidal
Delaware River. Sea level rise and climate change may grow these threats and increase the
competition for the Delaware watershed water resources.

LECZ:

Flooding was listed as a high risk category in the Erie County Hazard Mitigation Plan. Since
1994 the county has documented at least 64 flood or flash flood events, more than

100 windstorm events (>50 kt.), and more than 150 winter storms. Each of these storm types
are a frequent, annual occurrence within the Lake Erie Coastal Zone. Shortened lake
ice-seasons and decreased total ice coverage as a result of climate change could extend the
lake-effect snow season and increase the severity of individual lake-effect snow events. More
frequent and more intense storms could increase shoreline erosion rates, bluff erosion,
property losses, and wind and flooding related structural damage.

Higher Great Lakes water levels can exacerbate coastal flooding from storms and increase
bluff instability and erosion. CRM implements the Commonwealth’s Bluff Recession and
Setback Act and has a 35-year history of providing local support, technical support, and
research. At this time Lake Erie water levels are near their long term averages. Official
seasonal water level forecast for the Great Lakes are issued jointly by the U.S. Army Corps
of Engineers - Detroit District and Environment Canada's Great Lakes-St. Lawrence
Regulation Office

(http://www.Ire.usace.army.mil/Missions/GreatL akesInformation/GreatlL akesWaterL evels/W
aterLevelForecast.aspx).

Current predictions indicate that the lake level will rise slightly in the short term, and remain
close to the long term averages for the six-month forecast period. Generally, the current
consensus is that climate change will lead to lower lake levels in the future. Regardless of the
level, it can be assumed that Lake Erie water levels will continue to fluctuate and bluff
erosion management benefits from accurate lake level predictions. Shoreline and bluff
erosion will remain a focus for the coastal program. Coastal Hazards was selected as a high
priority by forty-five percent of LECZ stakeholders, if a specific hazard was identified it was
bluff erosion.

The Erie County Hazard Mitigation Plan considered “invasive Species” to be a low category

hazard. However, the hazard assessment considered forestry and agricultural impacts and did
not include the potential open lake impacts and the potentially significant economic impacts

to the recreation and tourism industry.
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4. Are there emerging issues of concern, but which lack sufficient information to evaluate the
level of the potential threat? If so, please list. Include additional lines if needed.

Emerging Issue Information Needed
DECZ — Sea level rise, salt water intrusion Additional flow and salinity gauge data from
river.
LECZ — Harmful Algal Blooms Better forecasting and testing. More
information on prevention.

In-Depth Management Characterization:
Purpose: To determine the effectiveness of management efforts to address identified problems
related to the coastal hazards enhancement objective.

1. For each coastal hazard management category below, indicate if the approach is employed
by the state or territory and if there has been a significant change since the last assessment.

Significant
CMP Provides Change
Assistance to Since the
Employed by Locals that Last
State/Territory Employ Assessment
Management Category (Y orN) (YorN) (Y or N)
Statutes, Regulations, and Policies:
Shorefront setbacks/no build areas Y Y Y
Rolling easements N N N
Repair/rebuilding restrictions Y Y Y
Hard shoreline protection structure N* N N
restrictions
Promotion of alternative shoreline Y Y N
stabilization methodologies (i.e., living
shorelines/green infrastructure)
Repair/replacement of shore protection N* N N
structure restrictions
Inlet management N N N
Protection of important natural resources Y N N
for hazard mitigation benefits (e.g.,
dunes, wetlands, barrier islands, coral
reefs) (other than setbacks/no build
areas)
Repetitive flood loss policies (e.g., N N N
relocation, buyouts)
Freeboard requirements N N N
Real estate sales discl